














Sw 





(AN 


; IN & 
= Wyn 





N 
N 





~ 
w 


VY 
co 





A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 


NEW YORK, 


VOL. 7, No. 29. 


WEEKLY. 


JULY 19, 1884. 


) $2.50 per Annum. 
SINGLE COPIES, 5 CENTS, 








Copyrieut, 1884, By AMERICAN MACHINIST PUBLISHING COMPANY. 





For Sale Everywhere by Newsdealers, 





Ladle and Casting Carriage Combined. 





By Tuos. D. Wzst. 


The engravings seen are perspective and 
plan views of a carriage used in our foundry. 
Wishing to ‘‘kill two birds with one stone,” | 
I devised it so as to be safe for conveying | 
large ladles of metal as well as heavy castings. | 

With the ladle set in the car, should any- | 
thing break, it could not fall more than two | 
inches, nor is there any danger of the ladle | 
sliding or falling off the car. To see a heavy 
ladle full of fluid iron away up off the ground, | 
does not inspire one with feelings of security | 
or confidence, although it may be perfectly | 
safe. Many shops that are obliged to truck | 
their metal and castings have two cars—one 
for ladles and the other for castings. I think | 
many of them would prefer to have one, | 
could it be made to answer the purpose of 
both. | 

The construction of the car is very simple, 
and it costs but little labor to make. The car 
was cast ‘‘open sand;” the ladle box was 
formed with a dry sand core. The holes as 
B, EH, K and F’ made a good bearing for the 
box core to rest upon. These holes were cast 
in for the purpose of lightening the casting. 

The pockets, as at 7, 7, are simply for the | 
purpose of placing in arms should a wider | 
carriage be desired. The carriage wheels are | 
16” diameter, and are cast solid. The axles | 
are wrought iron, 3” diameter, and —_ 
were cast in the wheels. Before 
the axles were cast in the wheels, \ 
they were used as chills to form 
the carriage’s axle bearings. The 
axles at this time were 3,°,” di- 
ameter. After being cast in the 
wheels, they were turned down to 
3” diameter, in order to make them 
exactly central with the wheel 
rims, and at the same time to leave 
a little play in the bearings. 

The cap, as seen at /?, is made 
hollow, so as to form an oil box 
in which waste saturated with oil 
can be kept. The leathers over the 
axles, shown in perspective view, 
are for the purpose of keeping out 
dirt. 

I think the practical man will 
see that the plan described is one 
which should cause a heavy car- 
riage to run very easily. Although 
this carriage weighs about forty- 























five hundred pounds, two men can 
readily move it. For pulling 
heavy loads we have a wire cable 
arrangement which is operated by 
power. 

The perspective view of car 








shows it loaded with one of our 
crane screw ladles, which for sim- 
plicity in design and good working 
is worthy of notice. The hand 
wheel is detachable, and the rim 
of same is made of wood. This prevents it | 
from becoming hot from the ladle’s heat, | 
thereby leaving it free to handle. 


Steel Rail 








Plan and Eleva 


Action of Sulphur in Fire-Boxes, 


A good illustration of how engineering 

While the carriage shown is applicable | practice frequently produces cases where 
to but few shops, it may give ideas that some-| apparently the same conditions bring con- 
time will come in play in others. To state flicting results was given during a discussion 
the most weight such a car should carry is;in the Master Mechanics’ Convention. 
at its best but guess work. 


In 
However, I | speaking of steel and iron fire-boxes, a mem- 


would say that if squarely loaded over the | ber expressed the belief that sulphur in the 


axles the car should safely carry thirty|coal had an injurious effect on fire-box 
tons. 


‘sheets, his experience leading him to that 


= 
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the same as the affinity of carbon for oxygen 
is quiescent until the temperature of the 
wood or coal is raised to an igniting tempera- 
ture. In ordinary conditions, fire-box sheets 
will not get hot enough to permit sulphur to 
combine with the iron; but when the sheet 
is covered with lime scale, which prevents 
the water from absorbing the heat rapidly, 
the sheet may get hot enough to _per- 
mit the chemical combination of sulphur 
joining the iron. There is no doubt but this 
often happens, and it explains why sulphury 
coal is most injurious to fire-boxes where the 
feed water is bad. 
- A — 

Persons traveling on the Mexican Central 
Railway are only allowed 30 pounds of 
baggage exempt from extra charges. The 
charges for extra baggage are so high that it 
is said to have the effect of decreasing 
travel. 

——__ + —__—_—- 

In the Master Mechanics’ report on boilers, 
the Walker smokeless locomotive,which was 
exhibited at Chicago last year, was men- 
tioned. Great expectations were formed of 
that engine by many parties interested in the 
economical consumption of fuel, but the re- 
sults have been disappointing. The engine 
ran for some time on several Western roads, 
mostly in an advertising way, but it has now 
disappeared. Like many other ‘‘improve- 
ments” designed for locomotives the Walker 
4 fire-box looked pretty on paper, 
| and there was no difficulty in 
proving logically that it must be 
a success, yet it did not pass well 
through the searching ordeal of 
practice that all locomotive appli- 
ances are subjected to. 

-—>e— 

In Russia children under twelve 
years of age cannot be employed 
in factories, and between the ages 
of twelve and fifteen they cannot 
be employed more than eight hours 
per day, and must attend school 
at least three hours perday. Simi- 
lar laws are enforced in Austria. 
It is only in countries that lay claim 
to ‘high civilization” that chil- 
dren of seven or eight years of age 
are employed in mills from ten to 
twelve hours out of the twenty- 
four. 











——- ape 

The extension of manufacturing 
industries in the South has changed 
the tariff sentiment in many locali- 
ties and the same kind of a change 
is rapidly being wrought in other 
localities. When there is no busi- 
ness to speak of, free trade notions 
are likely to find their strongest 





tion View of Car. 


conclusion. Another member used coal 
which contained 25 per cent. of sulphur, 
and it had no effect on the fire-box sheets, so 
the inference was that the other must be mis- 
taken. This is one of the cases where both 
may be right, although the results were dif- 
ferent. Sulphur has an affinity for iron, but 
a certain high temperature must be reached 
before combination is possible. 
physical conditions are necessary before 
chemical combination can take place, just 


Certain 








support. But as soon as manu- 
facturing industries are established, 
and the benefit felt by all classes 
of business in the community, the 
people become favorable to protection, and 
cannot again be won over to the ancient 
free trade doctrine. People are educated 
slowly by argument, but rapidly by events. 
be 
Southern papers are again favorably notic- 
ing the cotton picking machine, invented by 
a South Carolinian. Should this machine 
prove as successful in operation as those in- 
terested in it believe, it will work a revolu- 
tion in the tedious process of cotton picking. 








New Shaft Coupling. 

The engravings represent a new 
coupling, recently introduced by Theodore 
Kk. and John P. Golden, of Columbus, Ga. 
As will be seen, the coupling proper consists 
of a divided sleeve A, which is bored slightly 
smaller than the shafts to be coupled, and 
provided with a key-seat @ in one of the 
halves. This sleeve is made with taper or 
conical ends, and is recessed at and near its 
center. On this recessed part the collar ( is 
placed, being bored sufficiently loose to slip 
freely over the ends of the sleeve. 
collar (() is threaded at the ends, 3, 2, to re- 
ceive the nuts, B, 2, which are coned or 
tapered to fit the corresponding ends of 
sleeve A. The collar ( is provided with 
holes for a spanner wrench, as are also the 
nuts 2B. 

To connect two shafts with this coupling, 


the halves of the divided sleeve A are placed | 


on the shafts; the nuts are slipped over the 
ends and the key-placed in position; then, 
by bringing the ends of the shafts together 
and screwing up the nuts, the halves of the 
collar are forced hard against the shaft in a 
manner clearly shown in the engravings. 

By the use of this coupling it is claimed 
that security against working loose, and the 
requisite strength, are obtained by the use of 
a small amount of metal, and that the shafts 
are coupled and uncoupled with great fa- 
cility. 


i + 
Gieneral History of Stationary Steam 
Boilers. 


By WitiiamM Lowe. 
SECOND PAPER. 


EFFICIENCY OF HEATING SURFACE. 
On consideration of this, it will be seen 
that that heating surface of the same kind 
and thickness, of same metal, whether plate, 
flue, or tube, which is nearest to the furnace, 
or in contact with the fire, or heat, laying in 
best position for receiving the heat, will be 
the most efficient, and that farthest away the 
least efficient, and other heating surfaces not 
so well placed have a pro rata efficiency. 
The relative value of heating surfaces is as 
follows: Horizontal, above the heat, one: 
vertical, one-half; horizontal, below the heat, 
one-tenth; and of the surfaces of flues or 
tubes, fifty-six one-hundredths. 
foot of surface, in contact with the fire, is 
computed to be as effective as three of total 


One square 


heating surface. 


COMPARISON OF HEATING SURFACE IN RATING 


POWER OF BOILERS, 


In this respect the writer has found, in his 
own practice, that there must be the follow- 
ing amounts of heating surface in the several 
types of boilers, to evaporate thirty pounds 
of water per hour (which is called one-horse 
power), with a satisfactory amount of fuel. 
Counting the total heating surface in the fur- 
naces of internally-fired boilers,and the whole 


in the flues and tubes, and all that of the | 


shells exposed to the heat, the amounts would 


be nine square feet—a square yard—in plain 


cylinder boilers; ten feet in flue boilers; and 


fourteen feet in tubular boilers. In internally 
fired boilers, ten feet, in those having large 
and twelve feet in those with tubes 
to four inches diameter; 


flues ; 


from three in 


vertical boilers, and in boilers internally fired | 


with a combination of flues and tubes, eleven 
feet. 


In comparing the rating of boilers, we | 


will take, for example, a fifty-horse power 


two-flued boiler, and a fifty-horse power re- | 


turn tubular boiler. The first would be 54 
diameter, 29 feet long, with two 20” flues, 
which has a total heating surface of 500 feet 

210 feet in shell and 290 feet in the flues 
and if we take .56 of that in the flues as 
effective, we have 162 feet, to which add 
that in shell, 210 feet, and we get 372 feet, 
effective heating surface. 
50 gives 7.44 feet of heating surface per horse- 
power, and which must evaporate 30 pounds 
of water per hour. 

The 50-horse power tubular boiler has 700 
feet of heating surface, and would be 54” by 


shaft | 


This | 


Dividing this by | 
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is 93 feet in shell and 607 feet in the tubes; 
.56 of that in tubes is 339 feet, to which add 
that in shell, and we get a total effective 
heating surface of 432 feet. Dividing this by 
50 we get 8.6 feet per horse-power, to evapo- 
rate the 30 pounds of water per horse-power 
| per hour. Dividing 30 by the 7.44 and by 
18.8, we get as the duty per foot of heating 
| surface per hour, in the flue boiler 4, and in 
|the tubular 3.4 pounds of water evaporated 
per hour per foot of effective heating sur- 
| face. 
From this it would seem that the tubular 
| boiler has the advantage over the flue boiler, 
| but it has not, because of the better combus- 
| tion of the gaseous portions of the fuel in the 
| flue boiler against the very poor combustion 
|of them in the tubes of the tubular boiler, 
| together with the greater and quicker fouling 
of the tubes than the flues. 

To continue the comparison farther, we 
| will take the total heating surfaces of the 
| two boilers and divide 1,500 pounds of water 
| by them, which is the evaporation per hour 
for the 50-horse power, and we get 1,500 
divided by 500=83 pounds and 1,500 divided 
by 700=2.14 pounds of water, to be evapo- 
rated per foot of total heating surface per 
|hour; 3 pounds in the flue and 2.14 pounds 
lin the tubular boiler. Carrying this com- 
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| 
| 
| parison to the internally fired boilers, we find 
| the same advantages in those with large flues 
| over those with tubes, but in this type of 
| boiler less heating surface is required, be- 
|cause it is of a more effective kind, in the 
|furnace, and also in the flues, or tubes, 
| which get the heat directly from the furnace. 


DUTY HEATING SURFACE. 

The amount of work done by the heating 
| surface of the boiler in a given time is the 
measure of economy of the fuel, and no 
comparison has any value, lacking this con- 
sideration. In the above comparisons it 
| will be seen, that we have placed the duty 
| per foot of heating surface per hour in the 
|flue boiler at 3 pounds per hour, and 2.14 
pounds in the tubular boiler. In locomotive 
and vertical tubular boilers, also in other 
internally fired boilers, with tubes, 600 feet 
of total heating surface would be right for 
50 horse-power, and would have to evaporate 
2.5 pounds per foot per hour. In plain cyl- 
inder boilers, at 9 feet, total 450 feet, it 
would be 3.3, and in flue boilers at 10 feet, 
500 feet, it would be 3 pounds, same as 
above. 

Any deviation from these proportions, in 
less amount of heating surface for the 


OF 


power, or greater power from this amount of 
it, will result in a greater consumption of 
fuel, for the power, pro rata, to the amount 
of work done by the heating surface, and 
|any reduction of these duties will produce 
greater economy of fuel, down to one-third 
iless duty. 


In boilers of same diameter, 


13} feet, with 60 tubes 3” by 134 feet. There 
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those having the thinnest plates, with same 
amount of same kind of heating surface, 
will produce the most evaporation from the 
same amount of same kind of fuel burned 
under or in them in a giventime. A test 
was made to prove this, in two boilers of 
precisely the same size and kind, the one 
with 3” plates, and the other with $” plates, 
and on burning the same amount of fuel of 
same kind, on same size grate, in a given 
time, the boiler with 3” plates evaporated 
much more water to the fuel than that with 
4” plates. Besides this the water protects 
the thin plate the best. 

HORSE-POWER OF BOILERS. 

From the foregoing it will be seen how to 
rate the several kinds of boilers so that they 
will give satisfactory results from the fuel, 
and if the necessary consideration is given 
to determine the proper amount of boiler 
needed for the several purposes for which 
boilers are used, there need be no mistakes 
made in getting the right amount of boiler 
for the works that will do it with the least 
amount of fuel. This is the first considera- 
tion in the selecting and purchasing of boil- 
ers, because a very small saving of fuel in 
one boiler over another will amount to 
enough in the life of a boiler to buy a new 
one, and pay for much cost of maintenance. 
In my experience there is but little fear of 
buying too much boiler for the work. I 
don’t know of any boiler user who has 
enough to get the most economical result 
from the fuel. 

In gauging the horse-power of boiler for 
steam engine use, the kind of engine must 
be considered. If it is one of the most im- 
proved self-adjusting cut-off engines of 50 
horse-power, the above rating of boilers 
would be right for it, but if of 500 horse- 
power 4-th less boiler would produce the 
same economy of fuel, from same grade of 
expansion in both engines. The reason for 
this difference is, the massing of power 
reduces the losses, both in engine and boiler, 
but mostly in the engine. If the engines 
are adjustable cut-off, positive cut-off or 
plain slide valve with lap, the boilers must 
be 4, } and 4 larger respectively than for the 
first named, to retain the same economical 
use of the fuel in the boilers, to produce the 
additional amount of evaporation required. 
In the use of steam for conveying heat for 
any use other than running a steam engine, 
the horse-power of boiler is not what it 
would be as measured in an engine, but is 
the quantity of steam condensed in a given 
time, that will do the work which when 
known may be estimated in horse-power of 
boiler through the evaporation of 30 pounds 
of water per hour per horse-power, same as 
for engine use. 

An illustration of this difference is found 
in warming dwellings, buildings, and factor- 
ies and for heating and boiling liquids, ete. 
In such cases, the horse-power is determined 
by the condensation of steam per hour. In 
the engine it is determined by the amount of 
steam used, which is governed by the press- 
ure, and the expansion, or elastic force of it, 
and the number of times expanded in the 
cylinder while doing its work. Through 
this it will be seen what quantity of boiler in 
horse-power is required for any of these 
purposes, to retain the same economical use 
of fuel in the boiler. Those not having the 
full knowledge of this subject are apt t 
assume that a 50 horse-power boiler is so 
horse-power for any kind of engine or 
purpose, and it may be made to do this 
work, but it will be at the expense of a pro 
rata loss of fuel, in accordance with the 
greater amount of evaporation it must do 
over and above its fair rating, which is fixed 
at 30 pounds per horse-power per hour. 

The quantity of evaporation required may 
be from 380 to 50 pounds of water per horse- 
power per hour, according to the kind and 
size of engine, and its application to the 
work to be done, so that it will be seen, that 
the engine and boiler are two separate and 
distinct things, the duty of the boiler being 
to make the steam with as little fuel as 
possible, and the engine to get the most 
effect from it, and the very best economy of 
fuel is only obtained through best boiler and 





engine of proper size, and properly applied 
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to the work to be done. It should be re- 
membered that the forcing of boilers to do 
more than their fair rating results not only 
in the waste of fuel, but shortens the life of 
the boiler, and increases the cost of main- 


tenance, and liability to accidents and 
delays. 
SPAOE OCOUPIED BY THE POWER IN BOILERS. 


The greatest space is taken up by plain 
cylinder boilers of any diameter, that next 
less is by boilers with one or more large 
flues, and still less with boilers having tubes 
from 3 to 4 inches diameter. Plain cylinder 
boilers are not much used now. If they 
are 36” diameter, and if the water line 
should be placed 6 inches above the center, 
we should have in each foot length of this 
size boiler 53 feet of exposed heating 
surface, and as we require 9 feet per horse- 
power, we must have 9 times 50=450 feet 
for 50 horse-power. We get this in two 
36-inch boilers, each 40 feet long, which 
would require to set 9 feet by 40 feet; 
same power in a two-flue boiler would be 
54” diameter, 29 feet long, with 2 20-inch 
flues, and would require 7’ 6” by 31’ 8” 
to set it. If we go to 7 feet diameter, 28 
feet long, with the flue boiler we should get 
about 100 horse-power, in 10’ by 316’. In 
the return tubular boilers 50 horse-power 
would be 54” by 134’, and would require 
7’ 6” by 17’ 6” space to set it, and 100 horse- 
power, 66” diameter 16’ long, would require 
8’ 8” by 19’ 8” space to set, so that it will be 
seen that the return tubular has the advan- 
tage of the least space required for the power 
over all the others. 

ENDURANCE OF, OR WEAR OF BOILERS. 


All conditions being equal, of the exter- 
nally-fired boilers the plain cylinder boiler 
has the longest life, the flue boiler the next, 
and the return tubular boiler the shortest 
life. Of the internally-fired boilers, those 
with large flues have the longest life, and 
those with tubes the shortest life, and those 
with a combination of flues and tubes have a 
mean of life between the all-flue and all- 
tubular boilers. The controling points for 
wear are accessibility for cleaning and re- 
pairs, unobstructed circulation of the water 
and the passage of the steam to the steam room, 
and least antagonism in the expansion and con- 
traction of the parts, plates, flues and tubes, 
and furnace construction and bracing and 
staying ; and in regard to the heating surfaces 
those boilers which have none so _ placed that 
the heat can drive or hold the water from 
them, will last the longest of their class. In 
comparison, the plain cylinder and flue boil- 
ers are more accessible for cleaning and re- 
pairs than those with tubes, both in the 
external and internal-fired boilers, and the 
damaging strains from differential expansion 
of the parts are least in the externally-fired 
boilers, on account of their greater simplicity 
of construction. Of the internally-fired boil- 
ers, those of the cylindrical form, having 
cylindrical furnaces last the longest, and 
those with square furnaces the shortest time. 
The endurance of flues and tubes is in ac- 
with their thickness. Thus, 12 
inches diameter will be }” thick, and 24 inches 
*s" thick, and tubes 3 inches }” thick, and 
6 inches ,°,;’’ thick. Tubes are used as both 
fire and water tubes. The fire tube is one 
through which the heat passes, and the water 
tube is one through which the water circu- 
lates, with the heat around the outside of it. 
The fire tube has a much longer life than the 
water tube under the same conditions. 

We now come to the most important point 
in the life of a boiler, which is the care of it, 
and, as this depends entirely upon the man 
who has charge of it, it will be seen that his 
knowledge of the requirements for keeping 
it in good order, and his honesty in doing it, 
is the by which its life must be 
measured under the work it is made to do, 
be it reasonable or too much. 


cordance 


gauge 


OOST OF MAINTENANCE IN GOOD ORDER, 





In this respect the simpler forms carry the 
‘least cost for maintenance in good order 
| during their life, either with external or inter- 
|nalfurnaces. Those with tubes cost the most, 
| because the tubes are worn out generally 
| long before the other parts, and they have to 
be re-tubed, which adds greatly to the cost of 
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maintenance, the cost of the tubes being a large 
portion of the cost of the boiler. Accessibility 
for cleaning and repairs are great aids in re- 
ducing this cost and prolonging the life of the 
boiler, and no satisfactory results in any re- 
spect can be obtained with boilers which are 
inaccessible, even with the best water and 
care. Lack of consideration of this point 
leads many into great loss and trouble; and, 
on the other hand, too much consideration 
of it leads to great loss in fuel. In all boilers 
there should be all necessary provision for 
access to the internal parts, and manholes on 
all boilers, which are large enough to get 
into. All these necessary conveniences cost 
money, and to keep the first cost down they 
are left out oftener than honest people would 
believe. A case came to my notice lately 
where a party bought a locomotive boiler of 
40 horse-power, and, when the inspector 
came to inspect it for a policy of insurance, 
to his great surprise he found no manhole in 
it, and could not see what 
was inside of it, yet this 
boiler came from 
of long standing -and good 
business, but -who sell at 
very low prices. This illus- 
trates forcibly the necessity 
of having some one posted 
and honest to buy boilers 
for parties who do not them- 
selves know what consti- 
tutes a good, reliable and 
accessible boiler, or buyers 
should place their confidence 
with boiler manufacturers 
whose record deserves it. 


a works 


> 


The Brooklyn Bridge, al- 
though in full 
does not pay expenses. The 


operation, 


trustees report the receipts ¢ 
for May as being much less 
than theexpenditures. The 
toll for vehicles on the road- 
way is the same as on Ful- 
ton Ferry, and the one cent 
toll for individuals to cross 
foot is the same as the 
ferry toll during the busy 


on 


morning and evening hours. 
While the President of the 
Board was away in Europe, 
a trustee of the ferry com- 
pany President. 
It -looks much as 
though the Bridge is being 
managed in the interests of 
the ferry company, which 
has accumulated a million 
dollars surplus. 


acted as 
very 


aes — < 
The Locomotive, published 
by the Hartford Boiler In- 
surance Company, says: 
‘“‘Crude petroleum is very 
effective in removing hard 
scale. But it should be put 
the boiler when it 
comparatively 


into is 


cool, after 
blowing down and cleaning 
out the boiler. The crude 
petroleum may be put in when the boiler is 
being filled; it will rise to the surface of the 
water, and as the water rises in the process 
of filling, the sides of the boiler will be washed 
We have 


been able to remove hard scale in this way 


by the rising oil on the surface. 


which could not be removed by any other 
process. Crude petroleum is volatile, and 
the amount of residuum which would result 
from the quantity used in a boiler for such 
purposes would be so small as to be harmless. 
We would not, however, advise the indis- 
If the 
water carries vegetable matter, or is liable to 
be muddy, other purgers will be better. But 
for a hara-lime scale we have found crude 
petroleum very effective. 
that 
used in this case are different from those 


criminate use of crude petroleum. 


It will be observed 
the conditions under which the oil is 
where it is introduced in the exhaust from 
the engine. Inthe latter case it is introduced 
into the water, which is at a high tempera- 
ture, and may have more or less impurity or 
scum on the surface; the oil readily com- 
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bines with this, sometimes causing serious 
difficulties. While in the former case the 
oil is introduced cold into cold water, it 


washes, or ‘ varnishes’ the sides of the scale- 


covered boiler, penetrates it, works its way 
between the scale and the iron of the boiler. 
and detaches it. Those who 
troleum to aid in removing 
rusted bolt will understand 


have used pe- 
a nut from a 
its operation. 


It eats out or dissolves the rust or oxide 
without injuring the iron. So with hard 


scale, it works down between the iron and 
the scale, eats out or lubricates the film of 
oxide, and detaches it.” 
ae 
Stationary Slide Valve Engine. 


The engravings represent two views of the 
slide valve engine made by the Altoona Car 
Works, Limited, Altoona, Pa. In the bed of 
this engine the spread upon the foundation is 
large, giving stability, and a good proportion 
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is used, which avoids any danger from run- 
ning away should the belt break. 


or ae 

About ten years ago a powerful steam 
stone-breaker was exhibited at Paris, the 
So 
much was the surrounding ground shaken 
that an engraver on glass, carrying on busi- 
ness in the neighborhood, suffered great in- 
convenience, being unable to 
pursue his vocation. He applied for a tem- 
porary injunction, restraining the proprietor 
of the stone-breaker from using the machine. 
The foundation of ordinary masonry was 


foundation being of ordinary masonry. 


absolutely 


then removed, and one of asphalt substi- 

tuted, when, upon testing the machine, it 

was found that no more tremor existed, and 

peace was restored.—7'he Industrial Review. 
- ms 


Notes of Master Mechanics’ Convention. 





The Committee on Boilers presented a list 








Thnk ALTOONA STATIONARY SLIDE VALVE ENGINE. 


of metal is distributed along the center line 
The pillow block is cast 
in one piece with the bed, to avoid yielding 
and getting out of alignment. 


to avoid springing. 


The main shaft is of hammered iron, with 
The 
crank pin, crosshead pin, valve stem, piston 


bearings of good diameter and length. 


rod, and other important parts are of steel. 

The connecting rod is forged solid, and the 
ends slotted for boxes adjustable by wedge 
and screw. 

The guides and crosshead are of the loco- 
motive type. 

The piston is as light as is consistent with 
strength, and has a length equal to one-half 
the diameter of the cylinder. It is packed 
with two self-adjusting rings, no bolts or 
springs being used. 

The ports are in length equal to the diam- 
eter of the cylinder, which provides for 
taking steam quickly, and for free exhaust. 

The 
anced. 


crank disk is accurately counterbal- 


The Waters governor, with stop motion 





of what were called ‘‘unsettled questions in 


” 


boiler construction,” which were submitted 


for consideration. Among these were: 

‘* What is the proper diameter of flues for 
locomotive boiler? 

‘*What should be the space between the 
flues, and what their geometrical arrange- 
ment? 

‘‘What is the proper grate area and the 
amount of air passages needed for combus- 
tion of bituminous coal ? 

‘‘Ts the increased cost of the wagon-top 
boiler justified by the improved results in 
actual practice ? 

‘‘Where is the best point to deliver feed 
water? 

‘* What 


arches?” 


economical value have fire-brick 
In this list of questions, the longest dis- 
cussion arose on the first one. 
Mr. 
experience had brought all the mechanical 
world to agree on nearly one standard, and 


Lander contended that forty years’ 


that was about two inches diameter for flues. 

































He believed in the survival of the fittest, and 
in this case the fittest was the two-inch flue. 
In Europe they inclined to a smaller diameter 
than two inches, while the Pennsylvania 
people were disposed to make the diameter 
greater. Several speakers favored a_ less 
diameter than two inches, but the majority 
thought that size could not be judiciously 
reduced. 

Some discussion was raised about the value 
of brick arches and the proper method of 
supporting them. 

Mr. Flynn saw no merit in the brick arch, 
and thought it caused waste instead of saving 
fuel. The opposite view was taken by sev- 
eral speakers. 

Mr. Setchel did not think it was practicable 
to use water tubes to support the brick arch 
in regions where the feed water was hard. 
In addition to giving trouble by burning out, 
he assumed their tendency was to carry the 
mud from the leg of the boiler up to the top 
of the fire-box and to de- 
posit it on the crown sheet. 
He thought angle irons riv- 
eted to the side 
offered the best support for 
the brick arch. 

Mr. Hatswell, F. and P. 
M. Railroad, had used wa- 
ter tubes for supporting the 
arch, and found they 
tended to keep the crown 
of mud. He 
made a special examination 


sheets 


he 


sheet clear 
of a fire-box having these 
after it had been in 
use over a year, and found 
the crown sheet the cleanest 
on the road. Ilis experience 
indicated that the brick arch 
s performed good service in 
preventing the flues from 

leaking. 

A recommendation was 
made that original or con- 
struction tests of boilers be 
made by hydraulic pressure 
through injectors. This eli- 
cited no comment. 


tubes 


The hour for discussing 
short questions having ar- 
rived, Mr. Eastman submit- 
ted the query: ‘‘Should we 
not protect our locomotive 
fire-boxes with some cover- 
ing so as to prevent loss of 
heat?” He said that over 
100 square ot of surface 
was exposed directly to the 
air, and the loss from radi- 
ation must be great. As that 
part cannot be lagged con- 
veniently, he suggested that 
a sheet covering be put on 
and held in place with studs. 

Mr. Setchel raised the 
question: ‘‘What is the 
proper position for a cup 
to oil an injector?” It ap- 
pears there is a diversity of 
practice in this matter, some 
placing the cup on _ the 
steam pipe while others put 
it on the water pipe. Ile thought most of 
the oil was lost when the cup was placed on 
the water pipe. Several other members co- 
incided in this view. 

Mr. Devine asked: ‘‘ What is the best form 
Ile had tried nearly all 
kinds of packing ever brought out, and be- 


of piston packing?” 


lieved he got the best results from phosphor- 
bronze rings. 

Mr. Setchel’s experience led him to favor 
packing with T-head and ring sprung over 
it. Thinks some other kinds of packing 
would give better results if it could be kept 
out. 

Mr. Sprague uses a ring sprung into a 
groove; compresses the ring before he turns 
it, and finds that it then remains perfectly 
round. 

IMPROVEMENT OF THE LOCOMOTIVE. 

The committee appointed to consider this 
Wm. Woodcock and Amos Pilsbury 
reported that very little change or improve- 


subject 


ment had been made during the past year. 
They note a tendency, as expressed in com- 
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munications received by them, towards 
larger boilers and increased steam pressure, 
larger boilers being necessary to furnish 
steam for the increased speed called for. 
Larger boilers and higher pressure required 
stronger boilers, and the giving of more at- 
tention to the selection of material, the man- 
ner of riveting and the strength of the brac- 
ing. The committee believed that, while 
there was still room for improvement of the 
locomotive, the field was diminishing. They 
considered the locomotive of the present day 
well adapted for the service required. 

The Brooks Locomotive works 
cently built an engine with a Coventry 
boiler, which was the return flue principle 
applied to locomotives. The results of 
operating this engine were awaited with in- 
terest. Mr. Mitchell of the Lehigh Valley 
Railroad had departed from the ordinary 
type in building an engine for working 
mountain grades. The Schenectady Loco- 
motive works are building soft coal engines 
with the fire-box widening above the frame. 

The committee appointed to investigate 
the subject of ‘‘smoke stacks and spark 
arresters,” report that the subject embraces 
too large a scope for one year’s work. They 
recommend that a committee be appointed 
with power to enter into experiments for 
proving the value of different devices, the 
expenses to be defrayed by railroad com- 
panies. 

The report on ‘‘shop tools and machinery,’ 
a synopsis of which will be given in a future 
issue, elicited no discussion of any conse- 
quence. 


had re- 


LOCOMOTIVE TRUOK AND TENDER WIIEELS. 


‘The committee on locomotive truck and 
tender wheels reported trouble in getting re- 
liable data, having received but few replies 
to circulars sent out. Of the thirteen re- 
plies received, nine were in favor of steel 
tire wheels; three favored chilled cast iron 
wheels, and one undecided. One of those 
whose preference is for cast chill 
thinks the plate wheel better than the spoke 
wheel, because it is easier kept clean, and is 
less liable to fan the dust up into the work- 
ing parts of the engine. He has 24 Allen 
steel tire wheels in service in engine trucks, 
nd finds the rapid abrasure of the flanges is 
such that they need to be turned off to ob- 
tain a better flange before the tread of the 
wheels required turning. Ie thinksthe cast 
wheels are safe enough where a careful sys- 
tem of inspection is maintained. 

One prefers a wheel with cast center and 
steel tire. The committee conclude their 
report as follows: 

From all information obtained from the 
replies received, your committee have been 
able to decide first, that although from the 
number reported there is largely an excess 
of chill cast wheels in use, the preference is 
for steel tire wheels. This preference is di- 
vided among several makers. But little 
trouble has been experienced from steel tires 
coming loose. Respectfully submitted, 

C. H. Cory, 

R. C. Buackatt, 

J. B. Ross, 
Committee. 


wheels 


The report did not pass without challenge. 

Mr. Setchel did not think a steel tire safe 
unless it was bolted on. He had found 
much trouble keeping the flanges from cut- 
ting. 

Mr. Lander favors the steel tires, but has 
not accurate data wherewith to prove com- 
paratively their merit. 

Mr. Flynn saw only one advantage the 
steel tire had over the chilled wheel, and 
that was, that it ran smoother and 
noiselessly. 


more 
He knew the chilled wheel was 
cheaper than steel tires and he considered it 
practically as safe. 

Mr. Eastman had experience with different 
kinds of steel tired wheels, and kept data to 
show their value in One set of 
steel tires had run continuously for three 
seasons, making over 150,000 miles and they 
were still in good order although they had 
never been turned. The 
crooked. 


service. 


road is 
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Mr. Warren has nine engines with Allen 
paper wheels in their trucks, and has no more 
trouble with the flanges cutting than he has 
with cast iron wheels. 

The report on balanced slide valves, that 
has already appeared in the AMERICAN 
MACHINIST, was read. 

Mr. Woodcock had tried nearly all the 
balanced slide valves ever brought out, and 
abandoned most of them. <A few years ago 
they put in the Allen valve and it cut the seat 
so rapidly that they had to be faced every 
four or six weeks. Then they tried the 
Allen-Richardson balanced valve and _ it 
relieved them of the trouble with cut seats. 

Mr. Barnett testified to the excellent re- 

sults he obtained by using the balanced 
valve. An engine with this valve ran for 
twenty-four months without having the 
valves faced, and when the cover was taken 
off the valve was found 
Great care and skill must be exercised in 
fitting the strips on top of valve to keep 
them in order. He thinks the vacuum relief 
valve on steam chest indispensable with 
balanced valves. 

Several other members spoke in a similar 
strain, some of them using the Morse 
balanced valve with good results. Some 
diversity of opinion was expressed about 
the kind of spring that was most suitable for 
keeping up the strips of balanced valves. 
The majority favored thin elliptic springs 
because they were not so liable to choke up 
with tallow and dirt as spiral springs were. 

The last discussion of the meeting follow- 
ed the reading of the report on ‘‘the best 
methods and material for lubricating valves.” 
The preference of the speakers was sight- 
feed automatic cups. The general opinion 
was that they saved oil and gave the supply 
of lubricant at the time when it was needed. 

Several papers were read which elicited no 
discussion, and other papers were passed 
without being read. 

A resolution was passed adopting the 
Pratt & Whitney gauges for round iron. It 
was further resolved that test gauges of that 
make be purchased for the use of the Asso- 
ciation, and that members decline to pur- 
chase iron that does not conform to the 
gauge measurements. 

Mr. J. Il. Flynn, Western & Atlantic Rail- 
road, was elected president, and Mr. J. D. 
Barnett, Midland Railroad, and Mr. W. 
Woodcock, Philadelphia and Reading Rail- 
road, were elected vice-presidents. Mr. J. H. 
Setchel was elected secretary for the fifteenth 
time. 


in good order. 
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LETTERS FROM PRACTICAL MEN, 


Zine to Prevent Boiler Scale—Bridge 
Walls. 
Editor American Machinist : 

Mr. W. E. Crane raises some interesting 
points in his communication, published in 
your July 5th issue. As to piston valves, I 
entirely agree with him in believing their 
extended use would prove advantageous. 
In regard to the use of zine in boilers, I will 
say the first I 
dozen years ago, when a marine engineer 
left a piece in a boiler by mistake, and in a 
communication to some paper told of the 
disappearance of the zine, and the improved 
condition of the boiler when opened some 
ten days later. 

At that time, having charge of boilers that 
were inclined to scale, I tried the zine with 
good results. 


ever heard of it was some 


My practice was to suspend a pound pig 
of the meta! by a wire to about the water 
line. 
weeks. 


It would disappear in two or three 

At present, my feed water being 
good, I have no occasion to use it. I should 
not, under any circumstances, put it in con- 
tact with the boiler, or use it in such a quan- 
tity as in the case cited. 

On the subject of bridge walls, there seems 
to be a great variety of opinion. I have 
boilers under my charge set in both ways, 
with straight and curved walls, and I must 
say I can see little or no difference in their 
steaming capacity. I believe, however, that 


very | the grate should be 28” or 30” from the shell, 
He thinks steel tires preferable to | and the bridge wall at least 6” or 
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nalf-way between the circle of the boiler and 
a horizontal line even with its top at the 
lowest place. Opinions also differ as to the 
space back of bridge wall. I prefer a gradual 
slope from top of wall to back connection, 
making it easy to push back and remove any 
accumulation of ashes or soot. 


| Eda oF BuLtock. 
Warnerville, Mass. 


Kaolin as Boiler Covering. 
Editor American Machinist: 

Some time since I sent you some notes 
concerning a boiler covering used by Mr. 
Cochran, master mechanic of the South Car- 
olina Railroad, at Charleston, 8. C. I have 
noticed Mr. W. M. Barr’s objections to it, 
which also appeared in your paper. I have 
seen boilers corroded by different coverings, 
and I especially questioned Mr. Cochran con- 
cerning this point. Out of some thirty odd 
engines covered with kaolin he had never 
found the slightest indication of corrosion. 
I was shown a boiler, in for repairs, that had 
been covered for three years with kaolin, 
and the original skin and color of the iron as 
it came from the roll, was still as distinct as 
the day the iron was put into the boiler. 
The adage, that an ounce of practice is worth 
a ton of theory, appears to have especial ap- 
plication in this case. 

Frank C. Smita. 


Equalizing Pressure in Steam Boilers. 
Editor American Machinist: 

Ie have noticed several communications 
lately upon the question of letting steam 
from one boiler into another under different 
pressures. A little information, based upon 
practice, will, perhaps, be of interest to 
your readers. In the old mills of these 
works there are forty-six boilers—forty of 
them placed over heating and puddling fur- 
naces, and six of them fired by hand. Each 
of these boilers is provided with a stop valve, 
so that it can be connected or disconnected 
with the general system of steam pipes into 
which all deliver their steam. It is a prac- 
tice of almost daily occurrence to disconnect 
and connect some of these boilers. Having 
a surplus of steam in the mills, we have 
lately connected their system of steam pipes 
with that of the machine shops by a steam 
pipe of more than 500 feet in length. 
Equalization (as we call the process) is made 
between the two systems without any refer- 
ence to the different pressures. The whole 
secret lies in having ample drain pipes in the 
connecting steam pipe, so as to give free vent 
to the water formed by condensation, and in 
opening the equalizing valve very slowly, 
our plan being to open about 2” of a turn 
and then wait for several minutes ; then open 
another 4” of a turn and wait again, taking 
about half-an-hour for the full process. A 
sudden opening of the valve will make a 
great commotion in the boilers, and is un- 
doubtedly attended with danger. 

R. H. Davies, 
Master Mechanic, Phoenix Iron Works, 
Pheenixville, Pa. 


The Real Meaning of Theory, 
Editor American Machinist: 

Let me suggest, briefly, that a meaning is 
often given to the word ‘‘ theory,” even by 
some of those who, in other respects, speak 
very accurately, which is quite incorrect, 
and which causes needless difficulty in ex- 
plaining the supposed difference between a 
‘*theoretical” anda ‘ practical” man. To 
theorize, in the true sense, is to study and to 
compare. lence, in a machinist’s sense of 
the word, a man must have at least one fact 


to compare one with others. The result of 
his theorizing, then, must be, if done intelli- 
gently, an actual advance in his knowledge 
of the single fact, if he had but one in mind, 
and also a genuine and useful widening-out 
of his view of the subject, if his series of 
facts had been well chosen or placed before 
him. 

It must be clear, then, that the man who 
has the largest store of facts to draw upon 


to study, and also several facts, if he wishes | 


[Jury 19, 1884 








Some men have difficult questions put to 
them for an answer, to which their ‘‘ theo- 
rizing” in this way often aids in the most 
telling way, while the commo: supposition 
too often gives them credit for being only 
‘* practical” in the simple, thoughtless sense. 
No man can possibly be ‘‘ practical” in any 
useful way excepting as he brings his 
thought and study of facts to his assistance 
every day. In other words, the most practi- 
cal man is the one who theorizes most, 
using the words in their most natural and 
correct sense. P. Barnes. 
Worcester, Mass., June 25, 1884. 


The Central Pacific Railroad Employes’ 
Library at Carlin, Nevada—Humboldt 
Division. 

Editor American Machinist : 

The Central Pacific Railroad Employes’ 
Library at Carlin, Nevada, was a conception 
of Mr. A. J. Stevens, general master me- 
chanic of the road, and was first instituted in 
1873, and up to January, 1880, continued to 
flourish in a remarkable manner, when by 
some accident the building took fire, and, 
with its contents, was totally consumed. A 
few hours after the fire had occurred, steps 
were taken by employes to found another 
library, and which now contains the books, 
etc., as per catalogue, which I send you. 1 
also send you a copy of our constitution and 
by-laws, which, if given publicity, may in- 
duce and aid other railroad employes in 
founding similar institutions to ours. 

The Central Pacific Railroad Company 
have taken great interest in the progress of 
the institution, and libraries have been estab- 
lished at many other of their division shops 
with much success, notably that at Wads- 
worth, Truckee division, under the very able 
management of Mr. Gregg, division master 
mechanic, assisted by employes. 

I may state that Mr. Stevens, general mas- 
ter mechanic, has been most untiring in his 
efforts to establish libraries and promote the 
comfort of employes, and it is to his encour- 
agement and exertions, and to the liberality of 
the Central Pacific Company, that the library 
at Carlin owes its success. 

I append a list of newspapers, journals, 
ete., which we receive for the use of read- 
ers: AMERIOAN Macuinist, Mechanical Hngi- 
neer, American Engineer, Mechanics, Scientific 
American, 
the Engineer, of London, Eng. ; Hngineering, 
of London; the Railway Engineer, of Lon- 
don; the Railroad Gazette, 
Railway Review, Van Nostrand’s Engineering 


Scientific American Supplement, 


Railway Age, 


Magazine, Engineers’ Journal, Firemen’s Jour- 
nal, U. S. Patent Office Reports, /anper’s 
Weekly, Leslies Weekly, Graphic, Illustrated 
London News, Illustrated Weekly Christian, 
New York Graphic, Harper's Magazine, Puck, 
Quarterly Review. 

And, in addition to the papers, etc., men- 
tioned, we subscribe for and receive twenty- 
one daily and weekly papers, and I may state 
that at the end of each week all the papers 
that have been read (except those treating 
on mechanical subjects) are taken from the 
tables of the reading-room and are made up 
into parcels, put in neat wrappers and dis- 
tributed free of cost to the various section- 
houses on the division, which is 201 miles in 
length, and, where the section men are mar- 
ried, illustrated papers are also sent for the 
use of their wives and families, and it is not 
necessary that they should be members of the 
library in order to receive the papers. The 
institution is supported by a monthly sub- 
scription of fifty cents from each member, 
and the Central Pacific Company very gener- 
ously supply, free of cost, the fuel and oil 
used in the institution, and, in fact, give 
us encouragement in every possible way. 
To show they appreciate our 
efforts, I enclose for your information a copy 
of a letter sent by C. F. Crocker, Esq., vice- 
president of the road, to the officers and 
members of the institution. » It is a very fine 


letter—too good to be kept from the public, 
as it makes some excellent points in favor of 
institutions similar to ours. 

I may add, in conclusion, that books are 
sent from the library to every part of the 


how much 








7”. Lhave | 


|in his study of a subject, that is the so-called 


** practical” man, is really the most theoreti- 


cast iron wheels, but thinks it makes much got good results from building them on a| cal man in his more complete and definite 
difference what quality of steel is used. 





‘curve, the ends of which join the side walls 


study based upon this groundwork of facts. 


division. 
Wo. Fraser Smitn, President. 
Dante. Wriant, Vice-President. 
| P. MorsnxaD, Secretary, 
Carlin, Nev. 
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Crocker to Mr. Smith is as follows : 

‘‘ A copy of the catalogue of your library 
for the year 1883 has been placed in my 
hands, and been examined by me with sur- 
prise and pleasure. I am surprised because 
earnest efforts in the direction of this under- 
taking are not more frequent, and pleased 
because of the gratifying success you have 
met with, as shown by the catalogue. I have 
noticed the progress you have made, almost 
since the establishment of your library, with 
approval and interest, and am particularly 
pleased with the large proportion of works 
of science, biography, history and travel, art 
and essays, which appears in it. I have not 
counted your books by title; but, estimating 
from the pages and the average contents of 
the page, the number of volumes on your 
shelves appears to be about 2,000. I estimate 
of these the proportion of the class of works 
cited above to be about 50 per cent., and of 
the remaining 50 per cent. it is a pleasure to 
note a large proportion of standard poetical 
works, and the higher literature of romance 
and fiction. 

‘¢In these features your library compares 
well with the best circulating and free 
libraries on this coast. The entire effort 
you have made and the success attending it 
illustrate the value of associated effort in 
the way of improving the social and intellec- 
tual advantages of places remote from great 
centers of social and literary influences. 
Eminent writers on _ political economy 
and other thoughtful men have deplored 
what they term tle ‘‘Decay of the rural 
spirit” in our country. They have regarded 
the tendency of our population to crowd 
into cities as a serious menace to the future 
of our industrial systems. This tendency 
has been attributed to the social and intel- 
lectual disadvantages of country life. You 
of Carlin, have given us an example of how 
these disadvantages may be modified if not 
all overcome. You have a library compris- 
ing the best works of English literature, and 
you have all these works as accessible to 
your members as if each owned them. You 
have provided yourselves with a comfortable 
place for social reunion, and by these means 
you cannot have failed to very greatly en- 
hance the moral, social and _ intellectual 
character of your members, and exert a 
valuable influence on the general character 
of the town of Carlin. 

‘*TIn writing this I have been prompted by 
a desire to convey to you and, through you 
to the members of your society my earnest 
commendations and sincere respect for the 
effort you are making, and my hearty con- 
gratulations upon the degree of success 
which has attended your work. It would 
be a source of great pleasure to me and the 
other directors of the company to know 
that your example had been followed by the 
employes at towns similar in location and 
character to the railroad system at Carlin. 


The ** Perfect Screw Problem,” and 
How to Keep the Screw Perfect. 
Editor American Machinist : 

In the discussion which followed the read- 
ing of Prof. Rodgers’ paper, at Pittsburgh, 
on the ‘perfect screw problem,” several 
plans were suggested for maintaining the 
accuracy of the screw when used in the 
ordinary lathe. While there are afew lathes 
in use in which the lead screw is used its 
entire length, in a very large majority of 
lathes a long screw is never cut. Probably 
not one in one thousand of the screws cut in 
ordinary machine shops exceeds one foot in 
length. In all the lathes of this class it is as 
impossible to make a lathe to cut a perfect 
screw throughout its entire life time as it is 
possible to make a perfect screw 12 inches 
long. I entertain the opinion that the fol- 
lowing plan promises better results than 
any other yet presented : 

Dispense with the present form of lead 
screw, and substitute a feed rod, perhaps 
somewhat larger than the feed rod now used 
in the New England lathes. Place 
this feed rod an adjustable sleeve a foot and 
a half long, more or less, and have at one 
end of this sleeve, for 10” ora foot, a perfect 


upon 
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thread, and in the apron of the lathe an open | 


nut of the same length. The result will be 
a perfect screw and nut of the same length, 
long enough to cut screws 16” or 18” long 
and adjustable anywhere along the lathe. 
The sleeve, of course, would have a set or 
binding screw to secure it to the feed rod. 

To secure its proper use the following 
practice would need to be observed: In set- 
ting the tool, bring it to the center of the 
thread to be cut, slide the sleeve so the end 
of the screw is even with the end of the nut 
and make it fast on the rod. This would 
always insure the screw working equally out 
of the nut at each end. 

The only reason I have to hope that this 
plan will be tried is in the fact that it will be 
a cheaper arrangement than the old one; 


still it will not be done unless some one, other | 


than a manufacturer, does it, for such a lathe 
could not be sold in the open market without 
the builder having to spend more money 
to sell it than he would save on the long 
screw. 

I record the above prophecy for the 
purpose of showing that I am gaining 
in knowledge, and for the opportunity to 
explain how I gained it. 

In conversation with Mr. Gray, of Cincin- 
nati, about lathes, I asked him why it was 
that they all persisted in running the slide 
on two Y’s? His reply was ‘‘ that he knew 


that one Y and one flat was correct,” and 

that he made his ‘first lot of twenty that 

way, but it cost too much to sell them.” 
Joun E. Sweer. 
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| 
ferred to as likely to result from the use of a | 
light fly-wheel and a good governor. 

The engine from which this diagram was | 
taken was bought second-hand, but was in 
good condition, and had well-designed, am- | 
ple ports. It had, also, a fairly-proportioned | 
fly-wheel pulley, but it being inconvenient | 
to belt from this fly-wheel, and a fly-wheel | 
being nothing more than a pulley to the par- 
ties who bought and put the engine up, a 
pulley of less diameter and less than one- 
quarter the weight was substituted. 

Starting at the beginning of the stroke, 
and assuming the diagram from the other 
end of the cylinder to have been a duplicate | 
of this (which it was very nearly), the action 
of the governor and influence of lack of fly- 
wheel can be studied. Thus the speed may 
be assumed to be normal at the beginning, 
and the governor valve in about the right 
position, but the steam-chest pressure is too 
low. With the light wheel and the low 
steam-chest pressure—the latter the indirect 
result of the former 
that at about mid-stroke the governor is in- 
duced to act, which it does by fully opening 
the valve ; then, there being but little resist- 
ance in the wheel, the speed was accelerated 
sufliciently to quite close the governor valve 
at about the time the lap of the slide valve 
operated to cut off steam. It seems probable 
that the valve remained closed until about 


the speed falls off, so 


the time (or a trifle later) steam was admitted 
for the return stroke, the steam required to 
fill the clearance space accounting for the 
initial pressure being less than the pressure 


Seale 30 








The Indicator Diagram. 


By F. F. Hemenway. 


THE EFFEOT OF A LIGHT FLY-WHEEL. 


|}in the steam chest at the time of 


| 75 Ibs. of water per horse-power per hour, 
| and the boiler required such hard firing to 
| evaporate the quantity of water necessary 


The diagram S, Fig. 27, is from a 103’x20” | 


throttling slide-valve engine, running 102 
revolutions per minute. It affords a good 
illustration of a loss occurring in this class 
of engines, that is, I believe, much more 
common than it is thought to be—a loss re- 
sulting from the attempt to bring about good 
regulation in connection with a fiy-wheel too 
light forthe purpose. To this end a first-class 
sensitive governor will be used, the result be- 
ing the regular number of revolutions per min- 
ute, and the use of materially more steam 
than would be used with a less sensitive 
governor and poorer regulation. 
tion of the capacity of fly-wheel is seldom 
considered further than its influence on regu- 
lation is concerned, and even then a certain 
number of revolutions per minute is quite 
generally thought to be all there is of regular 


The ques- 


speed. 

Asa matter of fact, the fly-wheel often has 
an important bearing on the fuel economy in 
any class of engine, either throttling or auto- 
matic cut-off, where the speed is controlled 
by the operation of a governor. 

The steam line of this diagram has, at the 
beginning, the proper direction for produc- 
ing a good throttling diagram, that is good 
for the amount of work being done, but 
somewhat later than half-stroke the governor 
valve opens suddenly, apparently its full 
capacity, admitting steam till near the end 
of the stroke the pressure exceeds the initial 
pressure by six lbs., and this at a time when 
the steam thus admitted can do but little 
work before it is exhausted. This admission 
of steam late in the stroke, so that the termi- 
nal pressure measured from atmosphere is, 
in some instances, equal to or higher than 





the mean effective pressure, is the loss re-' after so extended a period as two years. 


cut-off. 
To make this diagram would require about 


that more than 12 Ibs. of coal per horse- 
power were burned ; in fact, but for the diffi- 
culty in keeping steam, the engine might 
still have been running as it was when this 
diagram was taken, as the governor kept 
the speed tn revolutions per minute very regu- 
lar, and the indicator was applied to the 
engine because the boiler was too small. 

To remedy matters, and keep the small 
pulley to belt from, a fly-wheel with a narrow 
and deep rim was put on beside the pulley, 
and without further change the diagram / 
was taken, which, for convenience of com- 
parison, is engraved on the same block with 
diagram S. This is a very good throttling 
diagram, with the exception that the cylinder 
is too large for the work, which brings about 
low initial pressure. 
when this diagram was taken would be about 


The water required 


50 in place of 75 lbs.—a saving of 33 per 
cent. The saving in coal was more than 
this, as 
about more economical use. 

The only other faults of the diagrams are 
too little compression to insure smooth run- 
ning, and—if it is a fault 


lead. 


decreased consumption brought 


a slight lack of 
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Professor Calvert has recently made the 
interesting discovery by practical tests, that 
the carbonates of potash and soda possess 
the same property of protecting iron and 
steel from rust as do those alkalies in a 
caustic state. Thus it is found, that, if an 
iron blade be immersed in a solution of 
either of the above carbonates, it exercises 
so protective an action, that that portion of 
the iron which is exposed to the influence of 
the damp atmospheric air does not oxidise, 


| ° . 
suitable proportion. 
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Similar results, it appears, have also been 


| obtained with sea-water, on adding to the 


same the carbonates of potash and soda in 
Mechanical World. 
2 << 

The fifth annual reunion of the Amalga- 
mated Association of Iron and Steel Work- 
ers, held at Beaver, Pa., on Saturday, June 7, 
was attended by about 20,000 people. Dele- 
gations were present from Wheeling, Youngs- 
town, Niles, Pittsburgh and other iron cen- 
ters, and the reunion was a success. 
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On the 3d of June the Commissioner of 

Patents issued a patent, No. 290,505, on an 


|improved steam boiler, to Edgar Badlam. 


The patentee, a son of Alexander Badlam, is 
only sixteen years old, and has the honor of 
being the youngest patentee in the United 
States. He has several other applications 
for patents pending. 
Pr st, 
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A new question is bothering local poli- 
Many farmers and 
planters are accustomed to mortgage their 


ticians in Texas. 
crops as soon as the seed is put into the 
ground. ‘This year the freshets swept away 
the growing crops in many localities, and, 
being late in the season, seed of another 
kind was sown. The question is, does the 
mortgage hold good on the crop raised from 
the second sowing ? Local party lines have 
been drawn on this issue, and it promises to 
be as important in deciding the fate of local 
aspirants for political fame as the hog ques- 
tion in some Western towns. In many towns 
the question whether hogs should be allowed 
to roam at large in the streets is greater than 
the tariff question. 
————_*abe 





The master plumbers and journeymen 
plumbers each have a trade union in New 
York City. Owing to some difficulty about 
time of quitting work, the former union tried 
to break up the latter, and to this end ordered 
a lockout of all union journeymen plumbers. 
The journeymen are industriously setting up 
business on their own account, and the union 
offers financial guarantees for the proper ful- 
fillment of contracts, large and small. If this 
transformation goes on long enough, we may 
expect to see the journeymen’s union order 
a lockout of all union master plumbers. 
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The business of granting Government sub- 
sidies to railroads in Mexico does not seem 
to be any more satisfactory to the people of 
that country than the same policy has been 
to the people of the United States. The 
Mexican Financier says : 

‘* All railway lines which are worth build- 
ing ought to be able to command private 
capital to carry them into execution. If 
they cannot do this, they should not be built 
at all. It is the height of folly to cover the 
country with a net-work of ‘ wild-cat’ railways 
which traflic prospects for a half-century to 
come will not justify. Several of these lines 
might be mentioned which, through their sub- 
sidies, are in reality built by the Government 
and made a present of to their owners.” 

= aeons 

The National Car Builder says: “It is a 
common remark, even among railroad men, 
that iron cars will sooner or later come into 
general use, in view of the fact that timber 
is getting scarce and more expensive, and 
that the supply must ultimately run short. 
The inventors and advocates of iron cars 
must therefore bide their time. If they 
think, as some of our correspondents evi- 
dently do, that we are too apathetic in help- 
ing along the reform they have so much at 
heart, how exasperated they must be at the 
snail-like progress of the Car Builders’ Asso- 
ciation in this matter, as evidenced by the 
brief and inconclusive reports made from 
time to time by the long-continued commit- 
tee on ‘Tron and Steel in Car Construction.’ 
In its report made last year the committee 
intimate that all are of one mind on the sub- 
ject, but that each is waiting for somebody 
else to take the lead, that it has taken many 
years to bring wooden cars to their present 
excellence, and it should not be expected 
that iron cars can be perfected all at once.” 













Two-Spindle Valve Milling Machine. 





This machine is one especially designed 
and manufactured by Warner & Swasey, 
Cleveland, Ohio, for milling the square and 
hexagonal parts of valves and other brass 
goods. The two spindles, which in opera- 
tion mill two sides of the work at once, are 
independently adjustable, by means of the 
hand wheels shown at the ends of the ma- 
chine, and can be brought together or sepa- 
rated any distance not exceeding eight inches. 

The piece to be milled is screwed to its 
proper position on a sliding rod within, and 
projecting a short distance above the upright 
spindle, and then drawn firmly against the 
spindle by the large hand wheel shown below. 

After milling two sides, a partial revolution 
of the valve through 60° or 90° is obtained, 
by giving the lever, shown just above the 
hand wheel, a forward movement which un- 
locks the spindle, turns it the proper distance 
and locks it ready for milling the next two 
sides. 

The upright spindle has a taper bearing its 
whole length, thereby obviating all tendency 
to chatter. The sleeve to which this spindle 
is fitted is adjusted vertically by the lock 
nuts, shown in the cut. It is then firmly 
clamped by the binder screw, shown at the 
end of slide. Hardened steel indexes are 
furnished for square and hexagon milling. 

The countershaft has 10” tight and loose 
pulleys for 4” belt, which should run 3875 
revolutions per minute. Weight, ready for 
shipment, 900 pounds. 
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Hitherto the Mexican Central Railway has 

been burning wood in the locomotives of all 

_ trains, owing to the difficulty of getting coal. 

Arrangements have now been completed 

to use coal in passenger engines, and as 

soon as possible the same kind of fuel will 
be adopted for all locomotives. 


- te 


English Versus American Boilers, 


By Grorae MARSHALL. 


In a recent number of the AmMERICcAN Ma- 
onINisTt, under the heading ‘‘ Money Value 
of Steam Boilers,” a correspondent makes 
comparisons between the Galloway, Cornish, 
and J.ancashire boilers, and the horizontal 
tubular boiler so generally used in this coun- 
try, and with a slight preference in favor of 
the English styles. While his arguments 
and theories are in the main correct, still it 
would be well for steam users to carefully 
consider arguments from other authorities in 
regard to the general merits of both types 
before hastily arriving at the conclusion that 
owing to the forty years’ use in Great Britain 
and on the Continent, of the English types 
their superiority must be considered as an 
acknowledged fact. It is generally known 
among boiler makers and steam users that 
more given horse-power can be plaed ina 
less area by the use of the horizontal tubular 
style than by any of the English boilers to 
which reference has been made as above. 
It is also a fact well known to boiler makers, 
steam users and competent inspectors, that 
the durability of the horizontal tubular ex- 
ceeds that of either of the other types, while 
for ease of repairs and facilities for cleaning 
the tubular boiler far surpasses nearly ever 
other boiler known. : 

The fact being stated that greater horse- 
power could be placed in less space by the 
use of the horizontal tubular, to establish the 
claim a reference must made to some 
known and recognized authority, and for 
this purpose a reference to an English work 
by an English author is, perhaps, the best 
that can be made at this time. In a treatise 
on steam boilers, by Robert Wilson, C. E., a 
well-known English authority, referring to 


be 


the horse-power of boilers, he says that ‘tin a| 
diameter, 30’ long, and | 


dd 


Lancashire boiler 7 g, 

having two flues 2 9” diameter, we have 375 
square feet of surface, which, divided by 8, 
gives 47 horse-power.” According to this 
authority we have a space more than three 
times as great required for the setting than 
would be required for that of the horizontal 
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tubular; and the same authority also states, 
in another part of his most excellent work, 
that ‘‘In order to increase the amount of 
heating surface and the strength of the large 
internal flue tubes, as well as to improve the 
circulation of the water, small transverse 
water tubes have been added to the main 
The most conspicuous example of 
this modification of the Lancashire is the 
Galloway boiler, which has long found favor 
The weak elliptical tube, 
when its form is not too irregular, can be 
adequately strengthened by the vertical con- 
|ical water tubes, and the whole made capable 


tubes. 


with steam users. 


‘of sustaining as great a pressure as any of 
the internally-fired class enumerated. It 
| must, however, not be forgotten that the ad- 
| vantages just mentioned are gained hy the 


sacrifice of simplicity, and they increase the dif- 
ficulty of examination, cleaning and repairs.” 

Mr. Samuel Nicholls, foreman of a boiler 
shop in England, and one of the most prom- 
inent men in such a position, also saysin his 
‘* Theoretical and Practical Boiler Maker:” 
‘*The conditions under which steam boilers 
work in America are, as arule, so different 
to those prevailingin this country, that while 
the ordinary 1ule for describing the power 
of a boiler m»y suffice in Great Britain, in 
the United States something more is desira- 
ble. There higher pressures are required, 
and the maker has to furnish heat-absorbing 
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in fact, intelligent boiler makers and engi- 
neers who have carefully examined and 
closely scrutinized the workings of both 
types, decidedly pronounce in favor of the 
American work and American boiler, for 
economy, durability and efficiency. 

I do not know whether land in the com-| 
meycial centers of Great Britain is of more | 
intrinsic value than a corresponding area in| 
our large cities in this country, yet it is a| 
well-known fact that here we proscribe our | 
boiler room to a limit far below the require- 
ments of the types of boilers so commonly 
used in Great Britain. 

The ordinary Lancashire or Galloway boil- 
ers are made of a diameter seldom less than 
7 feet, and the length varies with them (ac- 
cording to the quality of coal used) from 
34 to 6 diameters. While the economy of 
fuel in cost and consumption may be as de- 
scribed by ‘‘Observer” (which is not fully 
founded on facts), yet the interest on money 
required to purchase the ground, as well as 
the first cost of the same, must be taken into 
consideration in making a comparison of any 
value. 

I lately had a consultation with a gentleman, 


superintendent of a large works in the cen- 
tral part of this State, who wished to in- 
crease his boiler capacity to 400 horse-power. 
On describing the different styles of the 
boilers to him, and giving an idea of the 














surfaces of greater strength, ‘and as this 
means money, we are afraid there is a great 
temptation to give the surfaces without the 
requisite strength ; the practice in the United 
States being to work with a much lower fac- 
itor of safety this coun- 
| try. Be this as it may, however, boilers are 


than is the rule in 


frequently worked in America at a ‘pressure 
|of 80 pounds which would not be required 
This 
statement is undeniably true; yet, notwith- 
standing this fact, explosions are no more 


to carry more than 40 pounds here.” 


frequent here than in Great Britain, and in 
the latter country inspection and insurance 
companies are more numerous than here- 
some of the insurance companies having 
officers appointed, and paid by them to su- 
| perintend the repairs of such insured boilers 
as may require repairs. In regard to the 
| statement that the Lancashire, Galloway or 





;Cornish boilers possess superior evaporating 
| powers to the horizontal tubular, I have thus 
| far failed to see statistics thoroughly endors- 
ling this claim. Individual may 
have occurred where the evaporation has 
been greater in the English type of boiler 
than in the horizontal tubular, but allowance 
should be made for coal, setting, firing, and 


instances 


other contingencies which are apt to arise in 
all tests of thisdescription. English author- 
ities, as arule, do not claim a greater efti- 
ciency, durability or economy from the use 
of their boilers than we can claim for ours ; 
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space required for properly setting the boil- 
ers, I was met with the remark that ‘‘our 
works are in a city where space is valuable, 
we now owning a whole square. If we decided 
in favorof some of these boilers we would be 
compelled to purchase a farm for boiler and 
coal houses. Our business requires our 
boilers on our present premises, and we have 
only a limited room for their introduction.” 
This company were working the old-fash- 
ioned tubular boilers, with tubes placed close 
to shell, and no attention given to free cir- 
culation of water or facilities for cleaning. 
In the English type of boiler the increased cost 
over the horizontal tubular is largely owing to 
the difference in thickness of metal required in 
each, the Galloway or Lancashire,from their 





increased diameter requiring much heavier 
plate than that required in the horizontal 
tubular of the same horse-power. With the | 
excessive pressure of steam usually carried | 
in this country the tendency to collapse the | 
internally-tired flue would be much greater | 
than in England, and to obviate this, still | 
heavier metal would have to be used, and as | 
heavy metal is of necessity unprotected by | 
the water, it would soon crystallize, and in a| 
short time need extensive and expensive re- 
In many of the Cornish and Lanca- 
shire boilers now made in Great 


pairs. 
Britain the 
internal tubes or furnaces are strengthened 
by the use of the Adamson or Bowling hoops. 
The first-named is simply the flanging out of 
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the circles at the ends, the introduction of a 


solid ring of flat metal between the flanges 
and the riveting of the three together. The 
ring of flat iron is used to facilitate the calk- 
ing of the joint from the interior of the flue, 


| should it leak, and these are placed at such 


distance as may be required to insure the 
greatest strength against collapse. 
The Bowling hoop is simply an expansion 


ring ——~— welded together, the flat parts of 
which connect the furnace courses, and 


allow for the increased expansion of the 
fire tube or furnace the shell, as 
this brings two thicknesses of metal to- 
gether, often over the fire, the Adamson 
is the favorite among reputable boiler build- 
ers. 


over 


Some of the less scrupulous builders 
continue to use the J iron for connection 
and brace, and thus throw an increased 
injurious strain on the flanged heads 
gusset stays with which such are 
usually braced. While the difference in re- 
lative cost of boiler is as stated by ‘‘ Observer,” 
namely, $700 and $1,000 for equal power, 
consideration must also be givensto the in- 
creased cost of setting the two types. In 
the horizontal tubular boiler the length for 
50 horse-power rarely exceeds 14 feet, and 
the diameter 54 inches ; while the Galloway 
or Lancashire, from an English standpoint, 
requires the diameter to be 7 feet and length 
30 feet for 47 horse-power. There is no real 
doubt as to the merits of the English boilers 
for evaporative efficiency, but steam users 
must look beyond the _ initial before 
and economy of a 


and 
and 
boilers 


cost 
deciding on the merits 
boiler. 

In the English types, as, in fact, in all 
boilers, the part exposed to the strongest ac- 
tion of the fire is the part usually expected 
to first require repairs ; and to do with these, 
as we do in practice with the horizontal tubu- 
lar boiler (remove an entire sheet), would 
necessitate the taking out of the front head— 
a job neither economical or desirable. In 
England this is in part obviated by the use 
of L angle irons instead of flanges, but in 
England angle irons are made especially for 
such purposes of first-class material; while 
with us angle iron never enters into our prac- 
tice in boiler construction, and is not usually 
made of first-class material. It is also an 
admitted fact by English engineers that the 
greatest evaporative efficiency is usually ob- 
in short and experiments 
have been made by them to prove the state- 
ment. If such is the case, as is admitted 
by them and acknowledged by us, in what 
way can a 30-foot boiler be found more eco- 
nomical than a 14-foot boiler ? 

** Observer” claims for the internally-fired 
flue: ‘*In this system of boilers it will be 
seen that the major portion of the heat is ab- 
sorbed by the metal walls of the furnace and 
the internal heating surfaces, while the bal- 
ance is returned beneath the boiler and ap- 
plied to the external heating surfaces, being 
confined by the brick walls.” 

Practically considered, this statement can- 
not be fully accepted. While there is no 
doubt that much of the heat is absorbed by 
the brick setting of the horizontal tubular 


served boilers, 


boiler, it must be borne in mind that heat is 
an expansive body, radiating from its center; 
and, while much of this heat may be lost in 
the brick-work, it can also be claimed that 
an equal quantity may pass off unutilized 
through the 33-inch flues usually placed as 
furnaces in the Galloway and Lancashire 
boilers. Mr. Wilson, in his treatise, says : 
‘If the hot gases and air passing through 
a tube possessed the property of imparting 
their diminishing heat, * it is prob- 
able that the heat imparted at each point in 
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its passage would be nearly in direct propor- 
tion to the difference of temperature. 

‘* Assuming the gas to enter at 1800°, and at 
ach successive stage to impart one-sixth of 
the difference of temperature to the water at 
212°, we should have a reduction in tempera- 
ture in 30 feet from 1800° to 850°.” 

As the Lancashire and Galloway boilers 
are usually set with a double return of the 
products of combustion, the flue would, if 
the 
ratio, become in part a condenser before the 


reduction was carried out in the same 
escape of the gases into the chimney was 


effected, as they virtually lose 950° in their 
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passage of the first 30 feet, less what they 
may gain by convection; but in any event 
the utility of the gases must be completely 
lost before their passage through the 90 feet. 
In the horizontal type, admitting the loss as 
already stated, the products of combustion 
having only to pass under shell and through 
the tubes a distance of 28 to 30 feet, their 
evaporative power must be proportionately 
greater than in the other case. 

I do not think, even with an equal cost of 
fuel in England and America, that the En- 
glish type of boiler will ever supersede the 
horizontal tubular in the hands of intelfigent 
steam users in this country, and attention 
should be directed to getting a greater per- 
centage of effective heat utilized in the pres- 
ent steam boiler to fully determine the rela- 
tive merits of the two types, it being an ad- 
mitted fact that 40 per cent. of the products 
of combustion are at present wasted in the 
atmosphere. 
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Lord’s Combined Time Clock and Speed 
Indicator. 


In many manufacturing interests, particu- 
larly in the textile industries, the mainte- 
nance of exact speed in machinery is of the 
utmost importance, too fast meaning infe- 
rior production and danger to valuable ma- 
chinery, and frequently less production ; and 
too slow less, and sometimes inferior, pro- 
duction. In fact, as the manufacture of 
anything reaches the condition of system, the 
value of exact speed becomes apparent in its 
effect upon both quantity and quality of 
product, as well as inthe costof maintaining 
the plant. This question of speed is one 
that affects not only the manufacturer, but 
frequently directly, and always indirectly, 
the operatives, since, in many instances, they 
are paid by the piece, and in any instance 
the wages that can be paid are controlled by 
what the machines can be made to do. Va- 
rious things may affect the speed of machin- 
ery, such as improper regulation in the prime 
mover—engine or water-wheel—slipping of 
belts, poor quality of oil used, etc., etc., and 
any means of readily determining where the 
trouble is, as well as its extent, is valuable. 

The maclrine represented with this is in- 
tended for this purpose, and from a personal 
examination of its operation we believe it 
accomplishes it in a very satisfactory man- 
ner. It consists in one of its forms, as shown 
at the right in the engraving, of a first-class 
time clock in combination with means for 
indicating the speed, and reading from suit- 
ably arranged dials, at a glance, the varia- 
tion either way from correct speed, either in 
time or percentages, and per minute, hour 
or week. Referring to the engraving at the 
right (Fig. 1), the lower dial represents an 
ordinary clock dial, with the usual hour, 
minute and second hands. Arranged to be 
revolved about the same centers as the min- 
ute and second hands, but so as not to inter- 
fere with their motion, either by friction or 
otherwise, are other hands of a radically 
different color. 
direct from the shaft, the speed of which is 
~—say the crank shaft of the 
engine, or the water-wheel shaft—the motion 
being such that when the speed of the shaft 
is regular the time and speed hands on the 
second dial will keep together in their revo- 


These hands receive motion 


to be registered 


lution, also the minute hand and correspond- 
ing speed hand. When the clock is in the 
engine room, motion is conveniently commu- 
nicated to the speed hands by means of a 
small worm on the crank shaft, driving a rod 
through a worm wheel having the same 
number of teeth that the shaft should make 
revolutions per minute, this rod, through 
suitable mechanism, communicating its mo- 
tion to the speed hands. 

From this it will be seen that, starting 
with the time and speed hands together they 
will in their revolutions keep together, unless 
the speed varies from what it should be, but 
that if such is the case the speed hands will 
move faster or slower than the time hands, 
in direct proportion as the speed is fast or 


slow. In order to readily note the variation 


in speed the second hand dial, in addition to | 


the circle graduated in seconds, has a second 
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graduations representing, of course, one per 
cent. This is to enable variations of speed 
to be read in percentages. As for instance, if 
the speed hand on the second hand dial loses 
or gains on the time hand toan extent repre- 
sented by two of the 100 graduations in a revo- 
lution the shaft is running two per cent. too 
slowor fast, as the case may be. Of course, if 
desired, the variation may be read in seconds, 
but reading in percentages is usually more 
satisfactory. In making observations on the 
second hand dial, the speed hand can be, by 
means of a connection reaching outside the 
case, instantly set with the time hand, with- 
out changing the relative position of the 
hands on the hour and minute dial, or of the 
hands on the upper dial, to be hereafter re- 
ferred to. 

Upon the hour and minute dial the speed 
hand similarly moves with the minute hand 
when the speed is correct, and faster or 
slower when the speed varies, so that the va- 
riation can be read for any number of hours 
and minutes, in time, on this dial. The 
speed hand on this dial can also be instantly 
adjusted to the time hand without moving 
the hands on any other dial. In addition to 
the arrangement by which the hands on the 
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One advantage of this clock, aside from 
its utility in determining fluctuation of speed 
and suggesting the advisability of a remedy, 
is in settling differences of opinions as to 
speed arising between superintendents and 
overseers and piece workmen, as a glance at 
the dial at once avoids all occasion for dis- 
pute. 
changes suggested by considerations of econ- 
omy, because he can readily observe their 
effect on the speed, and correct mistakes. 

In some manufactories, especially where 
piece work is the rule, it is customary, when 
it is necessary to stop the engine for «a few 
minutes during the day, to run 
longer to make up for the time lost in stop- 
ping. Asthe speed hands stop with the en- 
gine the engineer is enabled to see ata glance 
how much longer he should run. 

In one instance where this clock is in use, 
we were informed by the superintendent 
that it led to the detection of the poor qual- 


enough 


ity of a new lubricating oil they were using. | 


After using the oil a short time the speed 
was seen to be slow, the loss being from 
seven to ten minutes per day. An examina- 
tion showed that by the use of the new oil 
the power required had been increased by 
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Fig. 1 shows how “ Combination Time Clock 
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different dials may be set separately, the ar- 
rangement is such that they may be all set 
together if desirable. 

The upper dial is for speed, and is provided 
with two hands, one of which should revolve 
in 60 hours and the other in 60 minutes. 
This dial has two graduated circles, one 
graduated in minutes and hours, and the 
other in percentages. If the speed is not 
regular the small hand will indicate by the 
percentage it covers the exact variation. 
Thus, say that after a run of 60 hours the 
small hand covers the 95 mark of the per- 
centage graduation, the shaft has made but 
95 per cent. of the number of revolutions it 
should have made. 

When used for determining the variation 
of speed of the line shaft, in any room, the 
speed movement may be connected to the 
shaft the same as to engine shaft. When the 
clock is located in the office it may be advis- 
able to make electric connection with the 
crank shaft. 

Simple means for connecting and discon- 
necting the speed hand mechanism are em- 
ployed, so that in starting up the engine be- 
fore time the speed hands may remain sta- 
tionary till the exact time for starting, when 
the connection is made, the disconnecting 
also being accomplished at the exact time 





of stopping. In use the hands of the upper 


dial are adjusted once each week ; those of 


circle with 100 graduations, each of these | the lower dial at noon and night. 


0K AND SpkED INDICATOR. 


about 40 horse-power. This clock is as ap- 
plicable to electric light engines, marine en- 
gines, and in modified form for horse cars or 
other vehicles that are run on schedule time 
as for mill engines or water-wheels. 

The arrangement shown at the left (Fig. 
2), represents the speed indicator without 
time attachment. In this form the dial has 
three hands—second, minute, and hour, and 
a 60-hour dial. The hands are driven by 
worm and gear, and when 
regular will 
clock. 

This is designed to be applied to line or 
countershafts, to detect slipping of belts and 
other causes of irregular motion; also to 
any machine to determine the time it runs 
and the possibilities of product. 

These machines are of simple 
tion, easily put up and managed, and their 
readings can be understood by any one, 
without the necessity of making mathemat- 
ical calculations. Their would often 
show that a falling off in quantity of prod- 
uct, attributed to other causes, was the re- 
sult of poor speed, slipping belts, and other 
causes easily remedied. They are made by 
Wm. H. Lord, 402 West 23d street, New 
York City. 


the speed is 


keep time with a watch or 


construc- 


use 


le 


Abilene, Texas, is called the ‘ seaport 


town of the West,” because so many schoon.- | 
ers pass Over her bars, 


It also enables the engineer to make | 


™ 
| 


| Although a great improvement was made 
| in the ferro-prussiate process for the repro- 


A Black Process. 


; duction of drawings in giving blue lines on 
| white ground, it was never quite satisfactory. 
It has now been superseded by a process 
which, indeed, requires a lithographic press 
| for printing off the copies, but which other- 
wise is effected by means of the same appa- 
ratus as the ‘‘ blue” copies. 
| which is now adopted by the Belgian depart- 
ment of Ponts et Chaussees, affords black 
lines in printer’s ink on a white ground. A 
| zine plate is coated with asphaltum, thinned 
with organic acids. 


This process, 


The tracing is placed 
over it in a frame with glass above, as in the 
ferro-prussiate process, and exposed to the 
sun. The pitch becomes hard except where 
protected by the black lines of the tracing. 
The plate is washed, which has the effect of 
removing the portions still soft that have not 
been protected by the lines. Acid is then 
| poured over the plate, which bites into the 
lines, as in ordinary etching, and the plate is 
polished to give sharpness to the lines. Any 
number of copies may then be struck off 





with printer’s ink, as in copper plate print- 
ing. The plates may be prepared in the 
oftice and sent to a copper-plate printer for 
the requisite number of copies to be struck 
otf.— English Mechanic. 


The Ashland Emery Mills, Perth Amboy, 
N. J., issue a monthly trade circular. We 
clip the following from the June circular : 


HOW TO MAKE AN EMERY WHEL. 

Take a cast-iron spoke wheel, fill it up and 
line with wood, secure leather bands around 
the periphery with wooden pegs ; then cover 
the leather with glue, and roll in loose emery 
and lay aside until dry ; after which, tho oner- 
ation can be repeated if a thicker coating of 
emery is desired. When the wheel is worn, 
the glue can be washed off with hot water 
and fresh glue, ete., be again applied. 

Polishing buffs can be made of. india- 
rubber, coated with emery, which enables 
an article of moderately irregular shape to 
be polished all over. Only the best glue will 
answer. 


German immigration to the United States 
ison the increase. Something over a thou- 
sand more Germans arrived during the first 
quarter this year than for the same quarter 
last year. Bismarck is not happy, and in- 
stead of trying to make Germany more sat- 
isfactory to its own people by instituting gov- 
ernment reforms, he vents his spleen upon 
the American hog. The hog can stand it if 
Bismarck can. 

ei 

The London Hngineer says : ‘* There are no 
fewer than eighteen recognized ways of eal- 
culating the nominal horse-power of marine 
engines, and these vary so much in their re- 
sults that while an engine with, let us say, 
cylinders 33 in. and 62 in. in diameter and 
45 in. stroke, is rated by one rule at 149 
horse-power, by another it is rated at 249 
horse-power. The existence of such anom- 
alies long since attracted the attention of 
Lloyd’s, and Mr. Parker and Mr. Milton, the 
engineer surveyors to the body, were re- 
quested to report on the whole subject. This 
they did in 1878. The results of the inquiry 
were disheartening. After carefully consid- 
ering the problem, they expressed the opin- 
ion that it is absolutely impossible to fix upon 
any rule whatever, based upon dimensions 
of engines or boilers, which would give a 
result with every variety of engine, or even 
with particular types of engines, at all pro- 
portional to their actual power, and they 
submitted for the consideration of the com- 





‘ 


mittee, ‘seeing that the registered horse- 
| . . . 

| power is so very misleading and worse than 
| useless, and also that it does not come within 
| the province of this society to attempt to lay 


down a commercial standard for marine en- 
gines, whether it would not be advisable to 
| leave it out altogether from the register book, 
} and only insert the sizes of cylinders, length 
‘of stroke, and working pressure of steam.’ ” 
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publication, but as a guarantee of good faith. 

(eer We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

(ee We envite correspondence from practical machin- 
ists, enguneers, inventors, draughtsmen and all those 
especially interested in the occupations we represent, on 
subjects pertaineng to machinery. 

weer Subscribers can have the mailing address of 
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ola and new addresses. Those who fail to receive their 
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The Effect of Discouraging Apprentice- 
ship. 





One of the results of dispensing with ap- 
prenticeship to trades in this country is to 
fill our shops more and more every year 
with foreign-born workmen—men who are 
competent mechanics because they have 
regularly learned the trades at which they 
work. The idea that with special tools 
skilled mechanics would not be so much 
needed now as formerly, is not borne out by 
facts, and but for the circumstance that at 
present manufacturers here are able to 
secure a supply from elsewhere, manufactur- 
ing interests in this country would be ina 
poor way. A very pertinent inquiry is: 
Will they always be able to so supply them- 
selves? We believe they will not. Various 
reasons are given why American boys are 
not more generally learning trades in this 
country, the most common of which is 
that they have not the disposition to do so, or 
that they are prevented by the action of 
trades unions. Generally there is little of 
truth in either of these statements. In those 
trades where the lack of apprentices is the 
most noticeable, as the machinist’s for in- 
stance, so far as we know there are no trade 
union restrictions to the employment of ap- 
prentices, and there is no lack of American 
born boys anxious for opportunities to learn 
that trade. If trade unions do sometimes 
seek to restrict the number of apprentices 
employed it is in the very few trades in 
which proprietors are willing to take them 
to any extent, and which as a consequence, 
are overcrowded with applicants. The truth 
is, that in the machinist trade, as well as in 
many others, there is an unwillingness, as the 
expression is, ‘‘to be bothered with appren- 
tices,” and so in these trades they are every 
year becoming more and more the excep- 
tion. The result is that American boys are 
driven from necessity—not from choice as is 
generally assumed—into occupations better 
suited to women than to men, or into vainly 
trying to get a living by virtue of an ‘“ edu- 
cation” more ornamental than useful, and 
not much of either. Working schools are 
trying to fill the gap opened by the disincli- 
nation to tolerate apprentices, but for various 
reasons they can never succeed to any ap- 
preciable extent. Not that they are not well 
enough so far as they go, but they would 
stop short of going far enough if their 
number was increased a thousand fold. It 
may not always be pleasant to be ‘ both- 
ered” with apprentices, but the mistake of 
not training up more skilled workmen is 
already felt in many branches of industry in 
this country, and if continued in will have 
an unfortunate if not a disastrous effect on 
manufacturing interests. Those countries 
that have the best skilled labor must beyond 
question lead in manufacturing, and the only 
sure way to depend upon having this is to 
train it up at home. Depending upon a 
foreign supply is at the best uncertain, and 
is prejudicial to the best interests of any 
community. 

<=> 

We have carefully scanned our numerous 
industrial exchanges for something of extra 
interest to manufacturers as a subject to 
write up for hot weather reading. They all 
admit dullness in business and lack of exhil- 
arating news from the workshops; still occa- 
sional notes of a rush of orders in certain 
shops find their way into print. The mag- 
nitude and resources of Krupp’s works at 
Essen, Germany; the wonderful big steam 
hammer at Le Creusot, France, and the 
astonishing growth of Anniston and Bir- 
mingham, Ala., furnish perennial topics for 
industrial literature. These are always avail- 
able, and some of our contemporaries have 
treated them in the usual fresh and enter- 
taining style in their most recent issues. As 
far as we can see, however, modern literature 
has not added any important fact to these 
subjects. With boldness (not to say rashness) 
some of our industrial contemporaries have 
taken off their coats, so to speak, and rushed 
into the political arena to do battle for their 
favorite candidate. But they are novices in 


that line, and cannot hold a spear against the 
old battle-scarred veterans of the daily press. 
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The latest consular reports abound in new 
tables of statistics of trade and commerce. 
They would probably make an interesting 
study in cool weather; but pure unadul- 
terated statistics are apt to tire the reader if 
inflicted upon him during the heated term. 

With many publications, the season be- 
tween the meetings of the societies organized 
for industrial interests and the opening of the 
fall exhibitions might be called ‘‘ between 
hay and grass.” 

——__+4>o—__—_ 
Protecting the Property of Employers. 


A few weeks ago a union meeting of the 
Brotherhood of Locomotive Firemen was 
held in Denver. The following preamble 
and resolution was unanimously adopted : 

Recognizing the identity of the interests of 
capital and labor, and feeling that much good 
can be done by the establishing of this fact 
to a still closer and better understanding, to 
the end that the present harmony and good 
feeling existing with the members of our 
Order may not only continue, but extend to 
other and all branches of industry, therefore 
be it 

Tesolwed, That we earnestly urge upon all 
Lodges the importance of teaching to mem- 
bers the justness and honesty of protecting 
the property of their employers with the same 
interest displayed in guarding that which 
belongs to themselves, believing that securing 
the welfare of the business from which we 
derive our livelihood is certainly advancing 
our Own. 

The above principle can and should be ap- 
plied just as well to other industrial interests 
as to railroading. If a man will not care- 
fully manipulate and preserve the property 
of others intrusted to his charge, the chances 
are very much against his ever having any 
property of his own, to speak of, unless he 
inherits it. True it is that a great many 
workmen never look at the matter in this 
light, but the promotions are made from 
among those that do. In railroad business 
there are a number of different grades, all 
being filled by employes of the company. 
The upper grades are filled as a rule by men 
who have been faithful to their trusts when 
occupying positions in the lower grades. A 
railroad could not be successfully managed 
without the employes in responsible places 
exercising the same care to preserve the 
company’s property as they would if it were 
their own. In ordinary industrial establish- 
ments there are fewer grades for employes to 
fill, and sometimes too little sense of respons- 
ibility by those who are in the lowest grade 
and seem contented to stay there without 
any effort to get a peg higher. It is worth 
while for employes of every grade to give 
these matters careful consideration. 

——- 


Any school of political economy which de- 
clares countries Over-populated when mil- 
lions of acres of land susceptive of cultivation 
are abandoned to sterility; that will accuse 
industry of the sin of over-production when 
millions of men, women, and children are 
hungry for every necessary of life, and which 
declares money redundant when millions of 
pockets are penniless, is a monstrosity too 
damnable to be tolerated among civilized 
men.——lowa Tribune. 





The above thrust is evidently aimed at the 
free trade school of political economy, which 
teaches that our protective tariff has stimu- 
lated too much industry, causing an “ over- 
production” and a consequent stoppage of 
many industrial establishments. It’s a queer 
theory of political economy when followed 
to its logical conclusions. 

——__+epe—___—_ 

On another page we present a letter from 
Wm. Fraser Smith, President of the Railroad 
Employes’ Library Association of Carlin, 
Nev., giving some particulars about the or- 
ganization and maintenance of that library. 
We recently had the pleasure of a call from 
Mr. Smith, who is Division Master Mechanic 
of the road. He is enthusiastic over the 
success of the library, and has given not 
only much effort but liberally of his private 
means to push forward the enterprise. There 
can be no doubt of the great advantage to 
railroad employes in having access to such a 
library as the catalogue shows this to be. 
The books have been selected to interest and 
instruct, recognizing that the former must 
always precede the latter. We should like 
to see libraries of this kind established on 








publish the most essential provisions of the 
constitution and by-laws of the Carlin 
library. 

me 


Opportunity to Sell Goods in Mexico. 

A great deal has been written about the 
new treaty with Mexico, and the important 
effect it is likely to have upon our manufac- 
turers. The treaty has been fully ratified, 
and as soon as provision is made by Congress 
to carry it into effect the results will begin 
to show for themselves. In addition to 
water communication with Mexico, there is 
now arailroad in operation from El Paso, 
Texas, to the City of Mexico. At El Paso 
it connects in three different directions with 
the railroad systems of the United States. 
Transportation is, therefore, favorable to trade. 
We have before us the full text of the treaty. 
The following articles appear to be the most 
important: admitted free of duty into the 
United States: Raw hides, except sheep 
skins with wool on; india-rubber, crude; 
dye stuffs; quicksilver ; sugar; tobacco in 
leaf ; wood and timber. The list of goods 
to be admitted free into Mexico is somewhat 
lengthy. Those likely to be of most interest 
to our manufacturers are: Anvils; railway 
cars and road wagons; fire pumps and fire 
engines ; iron and steel rails; locomotives ; 
machines and apparatus of all kinds for in- 
dustrial and agricultural and mining pur- 
poses, sciences and arts, and any separate 
extra parts and pieces pertaining thereto; 
patterns for the arts; tools and instruments 
of steel, iron, brass or wood, or composed 
of those materials, for artisans. 

Our manufacturers of machinery and tools 
ought to send agents to Mexico to see what 
is in demand and take some orders. 

As business is not very active just now, 
the orders could be promptly filled. Very 
little information can be obtained about the 
demand without going or sending there to 
find out. 


> - 


Industrial Exhibitions, 


The industrial exhibitions this year promise 
well. We are to have everything, from a 
world’s fair to a county agricultural show. 
There are to be eight or ten industrial exhi- 
bitions of note, the greatest of which will -be 
the World’s Industrial and Cotton Centennial 
Exhibition at New Orleans, beginning the 
first Monday in December and running until 
the 31st of May, 1885. Then there is to be 
an International Electrical Exhibition, under 
the auspices of the Franklin Institute, in 
Philadelphia, from September 2d to October 
11th. The Southern Exposition, at Louis- 
ville, Ky., opens August 16th and closes Oc- 
tober 25th. The Cincinnati Industrial Exhi- 
bition opens September 3d, and closes Oc- 
tober 4th. The Massachusetts Charitable 
Mechanic Association will open their exhibi- 
tion in Boston some time in September, and 
let it continue ten weeks. The New England 
Manufacturers and Mechanics’ Institute will 
hold an exhibition in Boston from September 
3d to November 1st. The Mechanics’ Insti- 
tute, of San Francisco, will hold its annual 
exposition from August 5th to September 6th. 
The St. Louis Exposition opens September 
3d, and closes October 18th. The Colorado 
Industrial Exhibition, at Denver, opens about 
September 1st. The American Institute Fair, 
in this city, will probably be held as usual, 
but we have seen no announcement of the 
time of opening. 

—_+qpe—_____ 

Senator Blair, from the Committee on Ed- 
ucation and Labor, reported June 29th to 
the Senate favorably, and without amend- 
ment, the bill recently passed by the House 
of Representatives to prohibit the importa- 
tion and migration of foreigners and aliens 
under contract or agreement to perform labor 
in the United States. The report says that 
although there are certain features of the bill 
which might well be changed or modified, it 
is reported without amendment in order that 
it may not fail of passage during the present 
session, 

As we have said before, if a majority of 
the Senate is in favor of the passage of a bill 
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of this kind, it will become a law at this ses- 
sion of Congress, and the vexed question of 
importing foreign cheap laborers, under con- 
tract, to reduce the wages of American work- 
men will be effectually settled. 

ee 
Literary Notes. 


TESTING MACHINES, THEIR HISTORY CON- 
struction and Use. By Arthur V. Abbott. D. Van | 
Nostrand, publisher, 23 Murray and 27 Warren 


streets, New York. Price 50 cents. 

The author has been employed for several 
years in the work of testing the strength of 
materials, and in this work gives an outline 
of such of his methods as seem to him more 
generally applicable. The work is illustrated 
with cuts of several testing machines, and 
contains instructions for using the testing 
machine, with tables showing the effect of 
processes of manufacture and construction. 
In the present state of interest in the strength 
and behavior of constructive material, this 
book will be found of especial interest. 


THE MATERIALS OF ENGINEERING. 
Parts. Part III. Non-Ferrous 
loys, Copper, Tin, Zinc, etc.; Brass, Bronze, etc. 
By Robert H. Thurston, A. M., C. E. New York : 
John Wiley & Sons, 15 Astor Place. 

This volume concludes Prof. Thurston’s 
work on the subject named, and one of the 
most valuable of recent works on engineering 
topics. Part III. contains a history of metals 
and their alloys, and a large amount*of in- 
formation on the reduction of ores, manu- 
facture of metals and alloys, their strength 
and other qualities that affect their usefulness 
in the arts, the effect of various stresses, 
their mechanical treatment, uses to which 
they are put and the various conditions that 
affect them in use, manner of testing, with 
tabulated results, proportioning of parts 
made from various materials, furnace mani- 
pulations, etc., etc. Altogether, the volume 
before us contains information not readily 
obtainable elsewhere, and of direct practi- 
cable value, not only to the engineer, but to 
the manufacturer and worker in metals and 
alloys. As each of the three volumes is com- 
plete in itself, this part—perhaps, in a general 
sense, the more valuable of the three—can 
be made use of by those especially interested 
in the subjects it treats without reference to 
the preceding numbers. 


In Three 
Metals and Al- 


THE MODERN HIGH EXPLOSIVES. Nitro-Gly 
cerine and Dynamite: Their Manufacture, their 
Use, and their Applieation to Mining and Military 
Engineering ; Pyroxyline, or Gun Cotton, the Ful- 
minates, Picrates, and Chlorates. Also the Chem- 
istry and Analysis of the Elementary Bodies which 


enter into the manufacture of the principal Nitro | 


Compounds. 
New York: 


By Manuel Eissler, Mining Engineer. 
John Wiley & Sons, 15 Astor Place. 
This volume is, for convenience, divided 
into three parts. In part first the 
takes up the chemistry and analysis of the 
bodies entering into the manufacture of ex- 
plosives, and details the process of manu- 


author 


facture. In part second he gives directions for | 


their use, including preparation of charges 
manner of firing, etc. Part three tr 


the principles of blasting, the force and effect 


of explosives, with manner of determining | 


the proper charge, and methods of charging, 
in the different purposes for which such ex- 
plosives are used. An appendix treats the 
preservation of nitro-glycerine compounds, 
and various questions relating to this and 
other explosives. Considering how little is 
really known of this class of explosives, the 
information given in this book will be found 
valuable as inducing greater safety both in 
their manufacture and use. 


COTTAGES, OR HINTS ON ECONOMICAL BUILD- 
ing, containing twenty-four plates of medium and 
low-cost Houses, contributed by different New 
York architects. 


sats of | 


Together with descriptive letter- | A.—The yalve must be tripped, or unhooked, during 


| its forward movement, and as it must be capable of 
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} suming that we 


who own a house will find hints that can 
hardly fail to be worth several times the cost 
of the book to them, particularly in the chap- 
ter relating to sanitary questions. 

The Slate Trade Journal is a new monthly 
published at Easton, Pa. 


**Tts columns will contain information 
interesting to all who are engaged in the 


production, manufacture, and consumption | 


of slate; such as the news of all the slate dis- 
tricts in the United States; the state of the 
market; the character and quantity of the 
output; statistics; popular articles on the 
geology of the slate regions, methods of min- 
ing and manufacture, and the various kinds 
and uses of slate; and the history of the trade 
in general, and the different quarries in par- 
ticular.” 


The Clay Worker is a new trade journal, 
published monthly by Frank W. Patton & 
Co., Indianapolis, at $1 a year. 


ag PIOls BND) 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods . 

Every question, to insure any attention, must in 
variably be accompanied by the writer's name and 
address. If so requested, neither name, correct ini- 
tials, nor location will be published. 
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(273) J. F. D., Cleveland, O., who asks 
about the blue process of copying drawings, will 
find instruction in the AMERICAN MACHINIST of Oc- 
tober 8, 1881. 


274) G.W.B., Minneapolis, Minn., asks: 
1. What is the highest pressure allowed by Govern- 
ment on any kind of a steam boiler? A.—The press- 
ure allowed is in accordance with the strength of 
the boiler, and is practically unlimited. 2. What is 
the best book on bronzing? A.—We do not know 
of any book on this subject. 


») S. W.H., Warren, Mass., asks: Will 
two steam cylinders of equal diameter and stroke, 
and under the same conditions, give exactly the 
same power? A.—The fact that if all other con- 
ditions were exactly alike, the power would be the 
same, cannot be questioned. When it comes to 
splitting hairs, however, it is impossible to make all 
conditions alike. It is done every day, near enough 
for all practical purposes. 


(276) Mona, Worcester, Mass., asks: As- 
sume a tank to be one hundred feet above a pump 
Will it require more power to pump water into it if 
the pipe is carried up and over the top of the tank 
than if it enters the bottom? A.—It is a question 
of the height to which the water must be forced, 
and since, generally speaking, the water must be 
forced a little higher with the pipe entering at top 
of tank, more power will be required. 


+ 
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(277) R. Ss. I 


, Petersburg, Va., writes: 


| wish to hold a pressure of 1,200,000 Ibs.persq in ,with 


a safety valve 5-16’’ diameter, 
length of fulcrum 144’ 
of ball? <A. 


using a lever 15’ long, 
What would be the weight 
You do not state all that is necessary 
to be known. See Questions and Answers in Am. 
MACHINIST Of May, 1880. Perhaps it will answer 
your purposes to know that the weight of ball re- 
quired will be something like twelve tons. 


(278) D.D., Stamford, Conn., asks: As- 
have a machinery-manufacturing 
establishment— smith shops, foundry. and machine 
shop—doing mostly small machine work, but some 
moderately heavy work, what percentage of the 


total power required would be required to run the 


| main and countershafts, say just at the time power 


| from ten to fifteen per cent. 


press, giving practical suggestions for Cottage | 
Building. Compiled and edited by A. W. Bruner, 
architect. To which is added a chapter on the 


Water Supply, Drainage, Sewerage, Heating, and 

Ventilation, and other Sanitary questions relating 

to Country Houses, by William Paul Gerhard, 

C.E. New York: William T. Comstock, 6 Astor 

Place. Price, post-paid, $1. 

This is a book on a common-sense subject, 
written in a lively, plain, practical style, and 
readable from beginning to end. Those who 
contemplate building a house will gain valu- 
able information from its perusal, and those 


is thrown off at night or noon 
best quality, well taken care of, and belt connec- 
tions fairly direct. A.—We should say, under the 
circumstances named, fair estimate would be 
It will depend, how- 
upon the arrangements, and may be twice 
This does not include the friction of engine. 


(279) A. F. W., Providence, R. I., asks: 


1. lam told that a Corliss engine will not cut-off 
later than one-half stroke. If this is so, why is it? 


; shafting to be of the 


a 


ever, 
that. 


making both a forward and backward movement, 
by which the port would be opened and closed 
during the stroke of the engine, it follows that the 


forward movement cannot occupy more than half 


the stroke of the engine. 2. In figuring the water 
consumption from the indicator diagram, should 


the terminal pressure be measured from vacuum in 
both condensing and non-condensing engines? A.— 
Yes. 3. What is a good proportion of length of 
connecting rod to stroke? A.—Connecting rod from 
244 to 3 times the stroke. A very common propor- 
tion for stationary engines is connecting rod 234 
times the stroke. 


The first number | 
|is well made up. The introductory promises 
| that: 


MAC ‘J TINIST 


Pisme ESS Seems 


Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make @ 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 











| Mackenzie Cupolas and Blowers. 245 Broadw ay, N. Y. 


SHAFTING STRAIGHTENERS—J. H. Wells, Tampa, Fla. 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J. 
Steel Name Stamps, &c J.B. Roney, Lynn, Mass 

Interchangeable work a specialty. Send stamp for 
new Lathe Catalogue. E. O. Chase, Newark, N.J. 

‘‘How_to Keep Boilers Clean.’ A book mailed 
free, by James E. Hotchkiss, 86 #E street, N. 

Fine tools and special machinery. Horace Thurs- 
ton, 84 Clifford street, Providence, R. I 

Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 632 F st., Washington, D.C. 

Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 

Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Roc ford, Ill 


The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 
Universal grinders for lathe-centers, chucks, an 
gles,or cylinders. C. C. Hill, 84 Market st.,Chicago, Il 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


National and box chucks, foot and power lathes, 
and slide rests. Lodge, Barker & Co., Cincinnati, O. 

Drawtnes — Mechanical, electrical and Patent 
Office. All styles of artistic designing. Special facili- 
ties. Lowrates. Wallace Metcalf,140 Nassau St.,N.Y. 

Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. Y. Steam Pumping Machinery of every de- 
scription. Send for catalogue. 

Improved Tack Machinery, made by The Willets 
Man’f’g Co., can be seen in operation at their works, 
7 Clifford St., Providence, R. I 

The ‘‘ Wax Process” Engravings shown in the 
AMERICAN MACHINIST each week are made_by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. 


Difficult machines invented and_ built; coarse 
screws cut. Y rotary files for fine milling, by mail 
50 cts. Tower Machine Works, E. Brookfield, Mass. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 
Chatham St., N. Y. 

The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 

EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 

For a strictly first-class automatic engine, from 
10 to 60-horse power, apply to the Straight-Line En- 
gine Company, Syracuse, N. Y.; medium or high- 
speed; perfect balance; fewest parts and fewest 
working joints; uniform speed at all ranges of 
power or steam pressure; the best material and 
workmanship in all vital parts ; the most correct 
distribution of iron ; unexcelled in smooth running. 
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The Roanoke (Va.) Machine Works are going to 
build locomotives. 

Whitman, Rost & Co., 
story brick factory. 


St. Louis, will erect a two 
Citizens of Hubbard, O., are offering inducements 
to industrial establishments to locate there. 
P. Kaufman, 21 N. Green street, Chicago, will 
erect a three-story factory at a cost of $8,000. 
Dinguid & Son, of Roanoke, Va., will at once erect 
a foundry at New River, Pulaski county, Va. 


A. Beaton will erect a felt manufactory at 187 
West Larned street, Detroit, at a cost of $8,000. 
The Ohio Valley Foundry Company, Bellaire, has 


been incorporated, with a capital stock of $30,000 


Settle Brothers, 96 Green avenue, Brooklyn, N. Y., 
will erect a three-story leather factory, 40x100 feet. 


The Johnson City Foundry and Machine Company 
has been organized recently at Chattanooga, Tenn. 


Ex-Governor, Talbot, of Mass , and other capital 
ists, are to build and operate a large flannel mill at 
Ayer. 

A factory, 30x100 feet, two stories high, is building 
at Bellaire, O., and its principal product will be 
SCOOPS. 

The Jennings-Griffin Hardware Co., of Yalesville, 
Conn., are putting up a forty-foot addition to their 
main shop. 

Sargent & Co., New Haven, Conn., will in a short 
time add a number of new boilers to their extensive 
steam plant. 

The Beaumont Iron Works, of Beaumont, 
Crichton & McIntyre, proprietors, lately 
are being rebuilt. 

The Putnam (Conn.) Foundry and Machine Com 
pany will erect a foundry 50x100 feet and a machine 
shop 30x100 feet. 


Texas, 
burned, 





The Cookson Iron Works Company, Kansas City, 
Mo., are making a new milling machine of their own 
design for their special use. 

The foundry and machine works of Stedman & 


Baines, xt Helena, Montana, are enlarging, by build- 
ing a stone addition 40x90 feet. 


It is stated that $20,000 worth of first-mortgage 


bonds, the entire issue, have been taken for the 


‘new nail works at Lewisburg, Pa 


9 


| D. R. Locke (otherwise known as Petroleum V. 
| Nasby), Toledo, O., has a building permit to erect 
an iron foundry at a cost of about $2,000. 

The Hoyt Brothers Manufacturing Company, Au 
rora, lll., having completed the new addition to 
their machine shop, will now extend their foundry 
about seventy feet. 

Cedar ae , is to have plow works. The 
sum of $78,000 te AS ke en subscribed to the stock of 
the company, and it is expected to close the sub 
scription list in a few days. 

The works of the Hartford (Conn.) Engineering 
Company were closed Monday, June 16, for the final 
settlement of the affairs of the company, by order 
of Mr. E. M. Bunce, 

Joseph Boyer, St. Louis, has completed a 24x30 
foot three-story addition to his machine shop, in 
which will be placed most of his machinery for the 
manufacture of autographic registers. 

Mr. F. E. Richenberg has broken ground at the 
corner of Ann and West Randolph streets, Chicago. 
for his new furniture factory, which is to be 
stories in height and 49x92 feet in area. 

The Iron Manufacturing Company— 
stock $1,000,000—has been organized at Columbia, 
Tenn, by Robert M. McKay, William J. Whitthorue, 
F. J. Ewing, George Childress, and others. 

Nichols & Langworthy, of Hope Valley, R. I., re- 
cently shipped twenty engines from their works, 
and a high-speed engine to C, B. Cottrell & Sons, 
of Westerly, to be used in their new foundry. 


the receiver 


four 


Tennessee 


The Pittsburgh Bessemer Steel Company is erect 
ing a mil) for the manufacture of structural steel 
for buildings and machinery. The foundation of 
the building is being laid, and the whole will cost 
$80,000. 

A woolen mill to cost $30,000 is being erected at 
Riverside Springs, near Colorado, Texas. The Colo- 
rado (Texas) Oil Company has also been organized, 
with a capital of $50,000, to erect a cotton-seed oil 
mill at that place. 

The mills of the Indian Head Corporation, at 
Nashua, N. H., are running to their present capacity, 
making a coarse shirting, which it ships direct to 
China. The mills of the upper corporation are run 
ning five days per week and housing their goods., 

S. W. Card & Co., Mansfield, Mass., have issued a 
forty-page illustrated catalogue and price-list of 
taps (all varieties) solid bolt reamers, tap 
wrenches, screw plates, ete., manufactured at their 
works. It is very neatly arranged and finely printed. 


dies, 


June 20th the Connellsville Coke Producers’ Asso- 
ciation decided, in view of the unsatisfactory con 
dition of trade, to further restrict production by 
closing down 10 per cent. of the ovens. This will 
reduce production 25 per cent. It was decided to 
make no change in the selling price. 

The Waltham Watch Company has notified its 
employes that until further notice their factory will 
be closed on Mondays and Saturdays of each week. 
Depression in the watch business is given as the 
cause. All employes are required to take 
weeks’ vacation in August. 


two 


Waddington & McConway, Sharon, Pa., 
the Keystone Foundry June 
extensive improvements. have been put in 
for carrying on a general machine A 
building is now being erected for a blacksmith shop, 
and a new machine shop will soon be built. 


purchased 
1, and have made some 
Tools 


business. 


The shops of the Columbus, Hocking Valley, and 
Toledo Railroad, at Columbus, O., July 1, 
throwing three hundred men out of employment. 
This measure was taken because of the strike of the 
coal miners. The road is left without business. It 
has bad four thousand idle cars for over six months, 
and has double that number now. 


closed 


The St. Louis 
chine shops is very quiet, and the 
ments especially are working 
forces. Boiler works are less actively employed 
than heretofore, but considering the times have a 
fair amount of work to do. Of the six stove works 
four are shut down, and one of the two running is 
only taking off three week. 
works are rather poorly employed. 


Madison, Ind., has raised $100,000, and Mr. O. M. 
Harper, of Pittsburgh, proposes to locate the Eagle 
and Banner Cotton Mills, of Pittsburgh, in that city. 
The plant will consist of over thirteen thousand 
spindles, and will require a building one hundred 
by two hundred feet, three stories high and a base- 
ment, with an engine of four hundred-horse power, 
and will employ five hundred hands. Capital stock 
required, $250,000. Mr. Harper is to put in $100,000 
in machinery, and $20,000 in cash, and is to take 
charge and run the mill, 


Age of Steel says: Business at ma 
larger establish 


greatly reduced 


heats a Hardware 


C. A. Sawyer, of Fitchburg, Mass., has invented 
and patented a jet water motor which has improve- 
ments over those in use. The wheel can be changed 
to run either way in the case, the water being intro 
duced from either side of the case. The buckets on 
the wleels are of brass, do not rust, and will last 
for years. The motor is used by Merriam & Rolph, 
have a fifteen-inch motor for 
from the basement to the 
The grain is unloaded from the 
through a spout into the basement. 
runs an endless belt upon which are 
pass upward through the lower end of the spout 
and carry the grain to the cupola of the building, 
from which it descends by gravity through spouts 
to the bins, where 
the height of thirty-one 
bushels of grain per hour. A stream of .water one 
fourth of an inch in diameter runs the 
Boston Commercial Bulletin, 


who grain 


loft of their storehouse. 


raising 


cars and passes 
The motor 
cups, which 


it is stored. Tbe motor raises to 


feet about two hundred 


motor 
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Machinists’ Supplies and Iron, 


New York, July 3, 1884. 
The condition of the supply business remains sub 
stantially unchanged, whieh is equally true of man 
ufacturing interests 
American iron is handled only in small lots, suf 
ficient for immediate requirements. and prices re 
main stationary, We quote No i X Foundry, $20 to 


$20 50; No.2 X $18.50 to $10.50; Grey Forge, at fur 
nace, $16.50 to R17.50. 

Antimony is quoted at—Hallett's, 10%ge.; Cook 
son's, The 

Copper is dull, with small sales of} Lake, Ie. to 
litge.: other brands, ie, to Lye 

Lead has sold in small lots, at 3.60e,. to 3.62. 

Spelter Refined, Se. to &lye 

tin sells slow at Banea, 2034¢e,; Straits and Ma 
cum. “ae. to We 





* WAN TED* 


‘ Situation and Help’ Advertisements, 30 cents a line 
for each insertion under this head {ond seven words 
make a lin Copy shold be sent to reach us not later 

i} 


than Wednesday morning Jor the ensuing week's issue, 


Wanted—Machine shop foreman used to first 
class engine work. None except those who can 
give the best of references need apply 
M.D. Leugett & Co., Cleveland, O 


Boller shop foreman, with twelve years’ experi 


Address 


enee on stationary, merine, and locomotive work, 
would like situation in similar « apaeity Address 
"Vulean,” care of Am. Macuinist 

Wanted Situation as fordman moulder; accus 


tomed to all classes of work, loam, dry sand, green 
sand, eore making, mixing and melting metal 
Twenty-six years’ experience Address)“ Fore 
man,’ Box 2. Am. MACHINIST 





Wanted— Parties traveling and selling to steam 
users, or dealing in mill supplies, to take the agency 
of a good and fast-selling article. Good induce 
ments offered. Address * Manufacturer,” care of 
Am. MACHINIST, 

A first-class New York house, manufacturing 
proved sugar machinery, ete , desire a Chicago con 
nection, for the sale of their goods on commission 
With a good, reliable house, willing to push sales, a 
liberal arrangement would be made Address SoS 
& Co, office of Am, Mactinist, New York 


W. CHAMBERLAIN 

107 W. Second St., Cincmmati, 0 
General Agent for 

KANE'S Automatic Loose Pulloy 


COLTER, 


and Dealer in Engine and Boiler 
Trimmings, Brass Goods, Rubber 
and Leather Belting, Raw Hide, 
Lace Leather, Hose and Packings, 
Machinists’ Supplies, Oils, ete 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BROS., 


SSS Machinists, 
440 N. 12th St., Philadolphia, Pa, 


im 


















CORATG’S 
Double Chamber 
Sight Feed 


LUBRICATOR, 


INVOLVING A 
NEW METHOTI 
OF LUBRICATION 
The most perfect Lubri 
eutor in Use 





TIE CRA 
DOUBLE SIGHT FEED 
LUBRICATOR C0,, 


LAWRENCE, MASS. 











AMERICAN 


HILL, CLARKE & C0., 


36 OLIVER ST., BOSTON, MASS., 


Branch Office and Storehouse, 


800 N. 2nd ST., ST. LOUIS, Mo. | 


ENGINES and yey 


MA OCOEIN SE 


Send for Special Catalogues, 
Correspondence Solicited. 


gen ‘soak FORGES. 


Se 





. tiny R ee 
ty La) 


Die 


MMi ies ste | 


PN 


FOR HARD COAL OR COKE. 
INDISPENSABLE IN ALL SHOPS to keep Bradley's 
Cushioned Hammers and men fully employed, and 
reduce cost of production, 


BRADLEY & CO., Syracuse, N, Y. 


(ESTABLISHED 1832.) 








- IRON AND STEEL 
DROP FORCINC. 


Of Every Description, at Reasonable Prices. 
DANBURY, CT. | 





R. A. BELDEN & CO., 








WE W000 WORKING TOOLS Fee 


PATTERN SHOPS FITTED THROUGHOUT 
SF Te) FOR CATALOG pd WS Mitt S*¥ 








NEW No. 224 MILL STREET. 





IIT VBINTORS 


can have the best accommodations to work out 
new machines at 
Greenfield, 


Wing's Pattern and Machine Works, “yyx%° 


New Shop, New Tools and First-class Workmen, 


The Waterbury Farrel Foundry & on Co. 


WATERBURY, CONN, 


Patent Power Presses, 
DROP PRESSES, 


Foot Presses, Rolling Mills, 
Rivet Machines, Spinning 
Machines, Gang Slitters, 


Special ." 
Machinery (sae 


for Sheet Metal, 
Wire, Ete. 

















‘Address, TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paper.) 





Close Regulation, Best Economy, Simplicity of Valve Gear, and | 
Prices, are features of 


Low 





‘2a 2a & 
AUTOMATIC CUT-OFF ENGINE 


STANDARD SIZES ON HAND OR QUICK DELIVERY, 


SEND FOR CATALOGUE 


A. 


DEXTER ENGINE CO., 40 CORTLANDT STREET, NEW YORK. 





: 


visouw UPS LISEI AID 


T 
New and Complete Ullustrated Catalogue, MACHINE TOOLS 





OF BLAKE'S 


IMPROVED 


STEAM 





PUMPING MACHINERY. 


SEND FOR A COPY. 


Address, GEO. F. BLAKE MANUFACTURING COMPANY. 


95 & 97 LIBERTY STREET, 
NEW YORK. 


| 44 WASHINGTON STRERT, 
| BOSTON 





The Deane Steam Pump Co.,@) =! 





MACTIINIST (Jury 19, 1884 


PUMPING 
=o 


C entrain 


FRICTION ES 
JAS. HUNTER & SON, worth Adams, Mass. 


A. EDW. BARTHEL, 


ENCINEER, 
111 LIBERTY STREET, NEW YORK. 


SOLK MANUFAC 





















P, 0. BOX 2837, 


TURER OF THI 


REISERT, STAUFFER AND BARTHEL 


Lubricators and Soliditied Oil. 


The most economical, perfect, geen simplest, 
cheapest, and elegantly finished Lubricators ever 
puton the market. One million sold within a couple 
of years. The Barthel Solidified Oil or Lubricating Compound is 
used with the Lubricators exclusively. Whoever has once tried this Lubricant 
will never again use oil or any other Lubricating compounds, Send for Illustrated 
Catalogue. 


50 PER CENT. SAVED 


By using REHEATED Exnaust Srram, in place 
of Live Steam, for Heating Factories, Drying 
Rooms, ete. 


A practical and scientific invention for Reheating 
Exhaust, Superheating Live Steam or Heating Air, 
without cost, by utilizing the WASTE HEAT from ‘Boiler 
Furnaces. Can be attached to any boiler. 

MANUFACTURED BY THE 


DONALDSON HEATER COMPANY, 


No. 18 Broadway, New York. 


GRABAM, & ey JOHN KANE 


VHA 














J.S.GRAHAM 


37, 


TABLES OF SPEEDS, 


Tables of the principal speeds occurring in me 
chanical engineering, expressed in metres in a 






° 
AVE) 























second, By P. Keerayet!. Translated by Sergius 
Kern, Price, 20 cents. Descriptive catalogue o} 
books, 100 pages, free. : en 
or . SEND FOR s FACTORY ST. 
E. & F. N. SPON, 35 Murray Street, N. z. CATALOGUE. tess" ROCHESTER,N.Y. 





The otar Zool Ce, 
MaCaINIDY TOOLS 


‘TAOTORY 


eanconnee. R. I. 


Offices: 


20” Swing, Engine 
Lathe, 


BOSTON—220 Franklin Street, CHICAGO—228 Lake Street, 








is the Most Perfect Novelty our. 
SIMPLE, INEXPENSIVE, ACCURATE. 


dead S Patent Expanding Mandre 




















| COOKE & co., 22 Cortlandt Street, NEW YORK, 
Sole Agents and Dealers in General Machinery and Supplies. 


—) PLEASE MENTION THIS PAPER, (— 


BENS MACHINE COMPANY, 


Wilmington, Del. 


MAKERS OF 








IMPROV ED 






—FOR USE IN-~= 


Railway & Machine Shops, 


From Patterns of the most 


MODERN CONSTRUCTION. 


\ 
Me 




















19, AMERICAN 


NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 


JuLy 1884 | 


Also, FILERS’ TOOLS AND SPECIALTIES | 


** Nicholson File Co’s ’’ Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 
**Racer’’? Horse Rasps, Nandied RiMlers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Res U.S.A 








PATENT NICKEL- SEATED “Pop” SAFETY VALVE. 


BABCOCK & WILCOX CO., No. 30 Cortlandt St. 

NEW YORK anp GLASGOW. 
NEW YORK, 
CO., 111 Liberty St., 


ON THE 


THE 





April 6th, 1888. 
Nix 





THis CONSOLIDATED SAFETY VALVE 
Gentlemen; 


Our expc rience in Safety Valves has been a varied one, extending over 
15 years, during which time we have tried nearly every valve jaced on the 
market just long enough to become thoroughly disgusted with the working 
of each and every one of them. We learned all their faults and what to 
avoid. With this experience in our favor, we have designed quite a number 
of valves, which we <i would overcome the difficulties we had met, but 
since tryin g the Consolidated Safety Valve Co.’s NICKEL-SEATED “ POP” 
SAFETY VALVE, we have come to the conclusion that we can make more 
money selling boilers than we ean in oe signing safety valves. 


In 1882, we bought over 300 of your 8’’, 314" and 4-inch valves and still have the 
Jirst complaint to make in regard to them, and though costing us nearly one 
hundred per cent. more than the best competing valve, we consider it money well 
spent to adopt it for use on all our work, Expecting soon to send you further 
orders, We are, very truly yours, 

. 





IE 








BABCOCK & WILCOX CO. 
Universal, Manufacturing 
and Special. 


MILLING MACHINES. oe tie’saxx 


THE “MONITOR.” FRIEDMANN’S 


PATENT EJECTORS, 


—_—OR— 


WATER ELEVATORS, 


and Liquids. 





Kor Conveying Water 


Pat, Ger, Lubienors, et 
NATHAN MFG. CO. 


Patentees and Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 


HOT 


rendering it Jess liable to rust or tarnish than shafting of the ordinary 
finish. 

It will NOT SPRING or WARP IN KEY SEATING like most of the 
other manufactured shafting sold in the market, and, as a consequence, 
is admirably adapted for LINE AND COUNTER SHAFTING, 

The Surface is composed of MAGNETIC OXIDE OF IRON, forming a 
superior journal or bearing surface. 

It is made of superior stock. 

; ae p 

IRON CoO., 

SOLE MANUFACTURERS, OF 


E. P. BULLARD, **y?"y."~ 


= at, 





wil ii) 


A NEW LISTING AND NON-LISTNG INECTOR 


Best Boiler 
World. 


Feeders in the 





Superior to any shafting in the market for 
the tollowing reasons, viz.: 


PATENT 


Sizes made from 4% 
to 34 inches, advance 
ing by sixteenths, 


ist.—It is perfectly straight and round. 
2nd.—It can be rolled accurately to any desired gauge. 
3rd.—It has the beautiful blue finish of Russia Sheet Iron, 


ith. 


Price lists, with references 
and other information, tur 


nishec 


5th 


fou application, 
6th. 


ATERON "AKRON. OHIO. 


POLISHED e ~ SHAFTING 


M. T. Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 


Principal Office, 77 Liberty St., N. Y. 
Works: 41 to 51 EEAP ST., BROOKLYN, N. Y, 


PHILADELPHIA AGENT: 
WH wTidci bia, 
51 North 


General Eastern 













Warranted the 
BEST PUMP made 
for all situations. 














CORNELL aavERAIY THE GARDNER GOVERNOR. 


COURSES IN 
Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering, 
and Architecture. 
ENTRANCE EXAMINATIONS BEGIN AT 9 A. M., 


Over $0,000 in Us, 


Adapted to every style of 
stationary and port- 
able steam engine. 
Warranted to give 
satisfaction ornosale. 






JUNE 16 and SEPT, 16, 18S4. For circulars and prices 
For the University Rereister, containing full address, 
statements regarding requirements for admission, . 
: he arahlpe, ee RE tie ; ts LI mato t ; 3 The Gardner Governor ba, 
~ Ithaca, N. Y. QUINCY, ILL. 








Seventh Street. | 


| 
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| LECOUNT’S STRAIGHT TAIL DOG, — 1 be driven trom a stud in the Face Plate 


rPRIOBDS. 
No. 1, S%4in. $ .70 No. 10, 214 in. , $1.60 

2) is 80 11,2 1.60 
‘2... ° «2 ‘is ° 2 
= ¢ =." -95 * 13,3% “ 2.00 
va 5, 14% “* 95 ** 14, 4 = 2.30 
“ 6 18%“ = 1.10 “ 15,445 ** = 3.00 
2 7 1g “ 1.10 ~*~ mS se 3.50 
"tm* is “175% “ 425 
ne 9, 3° °° 26 “* 36°  “ (600 
1Set to 2inches, $9.05 Full Set, $34.10 


KLseCOUNT, South Norwalk, Conn. 








CLEVELAND TWIST DRILL COMPANY 


COX & PRENTISS, 
21 & 26 West St., Cleveland, O. 
¥ 101 Chambers St., New York. 





THE 









DUPLEX INJECTOR, 


THE BEST BOILER 


FEEDER KNOWN. 


FEED Not liable to get out of 
order. Willlift Water 25 
feet. lien delivers 
water dot to the boiler. 


SHAPING MACHINES 


For Hand and Power, 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work to 














ba - 

,- , Will start when it is hot. their Capacity. 

< Will feed water through celine ies 

3 G Roster. Nenutactured ha spi it 

= and for sale by 

g pl do BOYNTON & PLUMMER, 

g Detroit, Miche Worcester, Mass. 
Manufactured by the Union Twist Drill Co., Boston, Mass. 


THE FARMER DRILL, 


For accurate 


Drilling, Counterboring and Reaming. 





OFFICES: s 964 Summer St., Boston. James Boyd, 15.N. 4th St., Phila. 
“* (Ss. Q. Maynard, 12 Cortlandt St., N. Y. S. A. Smith, 59 South Canal St., Chicago. 
M. DIAMOND E. L. PRATT H. WILLIAMS, 


Formerly Sup’t of Forging Departm’t 
Howe Sewing Machine 


J. H. WILLIAMS & C0., 


essors to 


WILLIAMS & DIAMOND, 


of Flushing, N. 


Cor.Richards & as ne Sts., 
Near Hamilton Ferry, 


BROOKLYN, N. Y. 





oO. 


Formerly —" 7 H. 'M. Strie “| 


ROP FORCING 


oe OF EVERY DESCRIPTION comme 


Forme ae of Bliss & Williams. 


New Buildings and Machin- 
ery especially adapted for 
the manufacture of 


IRON and STEEL 
DROP FORGINGS. 





NOTICE; 
To Founders, Manufacturers of Stoves, 
Agricultural Implements, Machinery, 
Tools, Shovels, Saws, Files, Chains, &c. 


We are in receipt of pamphlets which give full | 


descri 
Coke 


ition of how the celebrated Connellsville 
s made, embracing full instructions how to 


use it, names of the leading Foundrymen using it, 


with their views and opinions ; also a complete map | 


of the Connellsville 


Coke Region. These pamphlets 


will be sent postpaid upon application to 


H. C. FRICK COKE COMPANY, 


Manfacturers 


of Connellsville Coke, 
PITTSBURGH, PA. 





Den yma Pat. Feed Water Heater & Furie, 








Manufactured by 


[.B. DAVIS & SON 


HARTFORD, 
CONN. 


Has seamless drawn brass 
tubes. The shape of the 
tube prevents their being 
affected by expansion or 
contraction. 


This Heater has been in 
constant use Ten 


Years. 

None have ever required 
repairs. Gives the highest 
results attainable by the use 
of exhaust steam. 

IT IS ALSO THE ONLY 
HEATFR APPLICABLE TO 
CONDENSING ENGINES, in- 
creasing the vacuum and 


imparting a high degree 
heat to the Feed Water. 


of 


. Deajamin Raley, 


AGENT, 


No. 91 Liberty St 


NEW YORK. 





The Baragwanath Steam Jacket 
Feed Water Heater and Purifier, 





Th 


Pare (Kensington Lugine Works, Lim, ¥ 


Manufactured by the 


Paside Bailer Works, 


CHICAGO, ILL. 
Best Foed Water Heater in tho World, 


Delivers feed water several de- 
grees above boiling point. Re 
duces back pressure on engine. 
Prevents and removes scale and 
incrustation from boilers. Not 
affected by expansion or con- 
traction. Savesfuel. Increases 
the steaming capacity of boilers, 
and saves boiler repairs. 


GEN'L EASTERN OFFICE: 


12 CORTLANDT ST., N. Y, 
J. A. CROUTHERS, M.E., 


MANAGER 
Beach & 


4% 
16258 wts, 


§ 9 
you 


ASBESTOS ROPE PACKING, 
ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 
ASBES7 0S SHEATHINGS, 
ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


HH. W. JOHNS MFG C0., 


87 MAIDEN LANE, NEW YORK, 
Sole Manufacturers of H. W. Johns’ Genuine 
STOS LIQUID PAINTS, ROOF 
| PAINTS. ROOFING, STEAM PIPE AND 
BOILER COVERINGS FIREPROOF 
COATINGS, CEMENTS, ‘ETC. 


Descriptive price lists and samples free. 








“The Only Perfect” 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 


Stronge *, most 
durable, easiest 
working, and in 


every Way 
THE BEST 
Portable Forge 
MADE. 


Buflalo Forge Co, 
Buffalo, N. Y¥. 


A.CALDWELL & CO., 
MANUFACTURERS OF 
Machinery and Tools, 
No, 216 CENTRE ST., Near Grand St, NEW YORK. 
Special Attention given to the Fitting-up of Sho 


Manufacturers. General Machine Jobbing prompt 
tended to. Estimates furnished on application. 








we for 
y ac 





WORTHINGTON 
PUMPING ENGINES 


Aner 
ele 








pLEAM PUMPS. 
HENRY R. WORTHINGTON, 


New York, 





Boston, Cincinnati, 


Chicago, St. Louis, San Francisco. 
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WH, B BEMENT & $0, 






including 


METAL WORKING 


MACHINE TOOLS 


of all descriptions and a 
great number of sizes, 
Lathes, Planers, Drills, 
Shapers, Slotters, Mille 
ing and Boring Mach- 
ines, Steam Hammers, 
Steam and Hydraulic 
Riveters,Cranes, Punch- ‘= 
es Shears, Bending. 
Rolls, Plate Planers, &c,. Es 


PHILADE! LPHIA, 


“Manufacturers of 









lL. SCHUTTE & CO. Manufactu 






THE 






SEND FoR 
CIRCULAR. 


rers. 


4 KORTING DOUBLE TUBE 
INJECTOR, 


LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 
Will Lift Hot Water through Hot Suction Pipe. 


Guaranteed to Work under all conditions. 


OFFICES AND WAREROOMS: 


12th and Thompson Streets, Philadelphia. 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. 

POND ENGINEERING CO., 709 Market St., St.Louis. 

C. E. KENNEDY, 438 Blake St., Denver, Col. | 


A. ALLER, 109 Liberty St., New York. 

G.R.LOMBARD & CO., 1026 Fenwick St.,Augusta,Ga. 

H. P. GREGORY & CO., 2 California St., San Fran- 
cisco. 





ONEIDA STEAM ENGINE & FOUNDRY winentctie: ~ 





ES AGASSS) haw 


heh PATENT| 








NG ATE GIANT 7 br 


ONEIDA, N.Y. 







NOLDING 
No. 00 0 to } in. 
OO Age 
sR a aes 
“e 2 0 “ 1 ee 







“ee 








This cut represents 
Full size, No. 0 0. 


CCNANT* gas Tau 





THE HENDEY 


SP E is i ALTy, 


Foy 


MACHINE CO.) f 


TORRINCTON, 


CONN. 


SHAPERS-PLANERS, 





HARLES MiRRAY=< 
By ENGRAVER on WOOD \@ 
‘ANN’ ST. #* NEW Yorx«: 


Cone ree PATENT EXPANDING 
nonacanto — 
2) ee = 


Manufactured by PORTSMOUTH MACHINE CO. 
Successors to Critchley & mi 
PORTSMOUTH, N. H 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines 
manufacturer, 


5. W. GOODYEAR, Waterbury, Ct. 
Connellsville Coke, 


FOR FOUNDRY USE. 
The cheapest fuel known 
for melting iron. Advice and 
method of charging fur- 
nished. No change of cupola 
required. ¥ ¢ FRICK COKE CO., 
313 Walnut St. . Phil’a. 


H. W. HARRIS, Eastern pay 














Send for Circular. 





or information, address the 











FORBES & CURTIS, 
Bridgeport, Conn., 
MANUFACTURERS OF 
FORBES’ PATENT 


¥ } Die Stocks = Ratchet Drills. 


DIE STOCK threads and cuts off 
pipe without aid of vise, Only one 
man required tot Pe afé i. pve. 

>» RATC ‘HET *s both square 
> and taper¢ drills —— Durab le} 
» and Low Priced, 








CROSBY STEAM GAGE AND VALVE CO. 


Manufacturers of INSTRUMENTS for Use on 


STEAM ENGINES, BOILERS, Loe ds, Go. 


Write for Particulars to 
"SUM ‘DoySog ‘J201}$ JOATIO 16 96 





Sole Proprietors and Manufacturers of the 
CROSBY STEAM ENGINE INDICATOR, 


SPECIAL INDUCEMENTS TO ENGINEERS,.— 








NEW HAVEN MANFG. CO., 


New Haven, Conn. 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 





STATIONARY S READILY ENLARGED 


STATIONARY #6 OATABLE.4 H 











ep eu 


Hydraulic, Steam, Belt, 
and Hand Power, 


With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &e, 
ALBRO-HINDLEY | 
SCREW CEARING. | 
411 & 413 CHERRY ST., Phila, 














wh 
e RIVETER, y: 
For —_ and Tank Work, Si; 
Beams and Girders. Cm LK Fs, 
THE ALLEN PORTABLE —~ 






RIVETING MACHINE C0. 
No. 304 Broadway, N. Y. 


| seem E. Roeper, Mer. 








CRANK PLANERS. 


Superior Design and Workmanship, Extra Hea S Ib.) 
techiate ee ney & CROSS- 
PLANE 12x16x15. 


R. A. BELDEN & CO. SANBURY, CT. 











Boiler, 


“ ae 
Punches and Shears, 
ae Over 800 Sizes. 


a> Power Cushioned Hammer, 
Send for New ‘ew Catalogue. 


LN AST, 


; my Single, Angle-bar. 
Gang, Weckeen : - 


: ~ tal, baa 
acin ate 
elt and 


=Driven 


ALSO, 








ACHINISTS’ TOOL 
for IRON and BRASS WORK, 


FOX, TURRET & SPEED LATHES, 


GEORGE GAGE, =S*xy°—— 
Ross Fluid Pressure Reducer, 


FOR 


~ Steam, Water, 
Be Kir and Gas. 


_. 
a on | Automatically re- 
/ duces the pressure [| 








in pipes to any de- 
sired extent. 





652 RIVER ST., 
TROY, N.Y. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


> THD AION 
Un 
Ne 


gn EITHER 

| TWO, 

THREE, OR 
FOUR JAWS. 


The E. Horton & 
Son Co. 


Canal Street, Windsor 
Locks, Ct., U.S. A. 









See de , 








A. M. POWELL & C0.,"°u5""" 


MANUFACTURERS OF 


Iron Working Machinery, 


ENGINE LATHES, 16 to 30 INCH SWING. 
PLANERS, T0 PLANE 22 TO 32 INCHES SQUARE. 


eo | Chucking Lathes, Pulley Lathes, &c. 
82” Write for Prices and Descriptive Circular. 


salaathteaiiaiass Ose EE 
COVERED 















a 

& 

> 5 

SCREW. / #7: : 
‘ ro ¢ 

BA a 

English #*:: i 
Beer 

and Pe 8 

O m 


Metric 
Measure. 


For Sale by all Tool Dealers. | 
MADE BY 


A. J, WILKINSON & C0. &t 


BOSTON, MASS. 


Send for Circular. 








If You Want the Best STEAM PUMP 
For Mining; Railroad or Steamboat use, Paper Mill, 
Chemicalor Gas W orks, Tannery Broeer 9 Sugar 
Refinery, Drain age Quarnes, Cellars or Plantations 
Irrigating or Hydraulic Mining, Sinking Founda- 
tions, Coffer Dam, Sewer, Well Sinking and other 
4 Contractors’ W ork, or Raising Water for ony 
kind of Manufacturing or Fire P urpose; write 
ms for anillustrated descriptive book onthe New 
a Lh payee | containing greatly reduced 
y ices, bun¢ ireds of te stimonials,etc. Mailed 

e. ‘Prices 100 per cent lower than others. 

Every pump tested before shipment and 
(rargntese as represented. Economy and 














ficiency Unequaled. Puisometer Steam, 
PumpCa., 83 John St.,N, ¥, See prices next issue of this paper 





F. E. REED, 


Worcester, Mass. 





Engine Lathes, Hand Lathes, 
SLIDE RESTS and PLANBR CENTERS. 





‘ECLIPSE’ 
HAND PIPE. CUTTING MACHINE. 
Nos. 2 and 3. 

Simple, powerful, portable, inex- 
pensive. With it one man can e asily 
cut 6 inch Pipe 

me 2 C uts and Screws 2% to 4 in. 


3 : 2% to 6 in, 
PANCOAST & MAULE, 
{Mention this Paper.) Philadelphia. 


W. C. YOUNG & CO,, Worcester, Mass, 


MANUFACTURERS OF 


ENGINE LATHES, HAND LATHES 


Foot Power Lathes, Slide Rests, &c. 


FILE TRUING DEVICE. 











WEARNEYaFOOT, 
RAT. JULYa) (6 82. 





Designed expressly for nice machinists’ work. 
By its use an Se eolately level surface can be ob 

ned with very little trouble. Size of File Block, 
244’ wide, 10’ long, 34’ thick. 


KEARNEY & FOOT, 101 Chambers St., N. ¥. 





a bv 
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MORSE TWIST DRILL & MACHINE COMPANY "138 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist “a, 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grindi 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Posen vey en sprees Agena sia 


All Tools Exact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


GA\ Jouble Angle tron Shear 


BUILT BY 


7 HILLES & JONES, 


WILMINGTON, DEL. 


We claim many advantages in this tool over any othe: 
style made: Being double, it will cut either right or left: 
Its knives are of a proper height for convenience of 
working: It will cut a bar square off or on a bevel; 
Being supplied with a clutch, it can be stopped instantly. 

It isa serviceable tool for bridge building, ship build- 
ing, or any kind of railroad work. It is the machine for 
shop work, as the knives can be changed to cut round, 
flat and square iron. THREE SIZEs. 


=a FAY & SCOTT, aa": 


MANUFACTURERS OF 


WOOD LATHES, 


CUSHMAN | Drill Lathes, Shaping Machines, 
LATHE | Milling Machines, Planer Centers, &c. 


| MARKING 
MACHINE 


Is used by many manufacturers for marking 
names, etc., on files, twist pi reamers, 
taps, wrenches, gun and pistol barrels, 
Patent Tube and Gang Well System, skates, shuttle slides, etc. Price, $75.00. 
| Weight, 200 lbs. 
WM. dD. ANDREWS & BRO., 233 Bway, N.Y. SLATE 
Tnfringers of above Patents will be prosecuted. DWIGHT . 


HARTFORD, CONN. 
oes a 


ePUETACTAT Tala taadadae 


‘SOUTHERN 
EXPOSITION, 


At LOUISVILLE, KY. 
| | >Gpens Augudl 10.€¢ ZpGfoded Gctober 26. fy 


HE attention of manufacturers is called to the advantages of exhibiting in the 
Southern Exposition, With a radius of 300 miles there is a circle around Louis- 
ville as a center, embracing a population of 10,988,945, and taking in large sections of 
the wheat, corn, tobacco, cotton, coal and iron belts with a net work of railroads in all 

























WW Ae EC ee 
CITIES, TOWNS AND MANUFACTORIES 


FUPPLIED BY GREEN AND SHAW 















TUTTI 


directions. This excursion territory of Louisville is but a day’s journey from its re- 
f motest point to the SOUTHERN ExXposITIon, but it presents every requirement that is 
known to the manufacturer. It is this radiating diversity of want that made the Ex- 
position of 1883 the best selling exhibition ever known to exhibitors. 

The Southern Exposition of 1883 was the most profitable to exhibitors of any exhi- 
bition ever held, For example: of 600 car loads of machinery from the Eastern States 
less than 100 went back, the articles having all been sold during the Exhibiton. 


For particulars, address 


BENNETT H. YOUNG, President. J. M. WRIGHT, General Manager. }f 
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SENSES 








ore AC); Qian tes < = 
STEAM PUMPS FOR EVERY DUTY. 
VALLEY MACHINE COMPANY, 


mechs EASTHAMPTON, MASS. ,. =. 
| The “Hofman Lubricator. |\MACHINE MOULDED 


¢. For Stationary and Locomotive En-| Spur and Bevel 


gines. The simplest Cup made. No! 


water column to freeze. Lock the fee * 
= pal Castings, &, 





Sceste Cee ts from 


























Acme, 












and it runs itself. Address, 

0.A.JENKS & Co.,| 
BINGHAMPTON, BROOME CO., 

P. O. Box, 287. NEW YORK. 












PATENT GEAR DRESSING MACHINE — 
"rd ANO b gr LATHES PLANERS & DRILLS. 





. ares MFGTD.BY [So"yx! Special Inducements 
» rf aS RocHESTe to the Trade. 
List mailed on application. 





| POOLE & HUNT, 


BALTIMORE, MD. 





M. A CHINIST 1é 


™/D. SAUNDERS’ SON 


Yonkers, N.Y. 


Manufacturers of 
Pipe Cutting, 
THREADING 


Steam and Gas Fitters’ Hand Tools, -- 
Send for Circular. Tapping Machines, 


THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
simplicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid.. Atl wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter mace 


THOMPSON 


IMPROVED 


MIDICATOR 


ONE THOUSAND 


Now in Use. 






AAC | a Ue 





Wardwell’'s Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
Buzz Planers, Dowel Machines, 
Wa moth Lathes, < g e Lathes. 

Also, a lar — Second- 
tind Machinery, consietin of 
= Machinists’ Too 3, Woodworkin 
Machinery, and Engines an 
Boilers. Send for Illustrated 
Catalogue with stamp, 


ROLLSTONE MACHINE CO., 
45 WATER STREET, FITCHBURG, MASS. 














B. BURBANK & C@Q.,, 


MINERS AND SHIPPERS OF 


FLUOR SPAR, 


Furnished in any quantity: EVANSVILLE, IND. 


MILLING MACHINES. 





Adopted and Used oy ae Serene Engineering 
experts 3 


F. W. Bacon, M. E., John W. Hill, M. E., 
oe 4 Barnard, M.E., William A. — 
J. C. Hoadley, C. E 
T. W. Hugo, M. gE” 
E Bmet .C. E., J_¥. Klein, M. E., 

- ¢ Ww ashington Jones, M. E. 
E.D. ‘Leavitt, Jr., C. ca Henry Morton, C. E., 
Frank H. Pond, ME Thomas Pray, Jr., C MR. 
Prof. f. R. H. ee.” H.W. Bulkley, M. KE. 


MANUFACTURED SOLELY BY THE 


American Steam Gauge Comp’y, 


36 CHARDON STREET, | 
BOSTON, MASS. 





Send for Illustrated Price List. 


Stow Flexible Shaft Co. 


(LIMITED,) 


pth & Penna. Av. 


PHILADELPHIA. 
MANUFACTURERS OF 


Ce) 
P 0 R TAB LE BRAINARD MILLING MACHINE CO. 
Works at Hyde Park, Mass, 


Tapping, Reaming Boston Office, 36 Oliver Street, 


send for Catalogue. 
—AND— 


Boring fF) ——HELIOS—— 
i aie LUE PROCESS PAPE 


In Sheets and in Rolls. Prepared and Unpre- 
Ss. ASHTON HAND, 


pared. The best article for copying Drawings. 
Toughkenamon, Ohester Oo, Pa, 


‘ PARAGON & DUPLEX DRAWING PAPER. 
MAKER OF FIRST-CLASS 


Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 
E N 6 NE i A TH z S In largest variety. Send for Circular. 
KEUFFEL & ESSER, NEW YORK. 
Is now in position to put on the market 


14” ENCINE LATHES OF NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered 













Cattle Brushing and Clip- 


ping. 





TOOLS Grinding” Ea 


and Wood Polishing and Horse and 














THE CINCINNATI 


SCREW & TAP CO. 


Manufacturers of 


SCREWS, TAPS, DIES, = 


UNIVERSAL MILLING MACHINES. 


§. E. Cor. Pearl and Plum Streets, 
CINCINNATI, OHIO. 


—-SEND FOR OIROCULAR.— 





White's Flexible Metallic Fillet, 
FOR PATTERN MAKERS’ USE, 





Can be applied in one-tenth the time required to carve 
curved fillets. Send for sample. H. B. Smith Machine 
Co., Mfra, of Wood Working achinery,925 Market, Phila. 


MACKENZIE (‘UPOLAS & BLOWERS 


CUPOT.A differs from all others in having a continuous tuyere. Blast enters 
fuel at all points, causing complete diffusion of air, and uniform temperature through- 
out the furnace. Melts 10 to 1! 5 tons an hour with : 
blast pressure required to melt 2 or 3 tons in an or- 
dinary cupola. Gains largely in time, fuel and 
quality of casting. 

BLOW ER has no equal for a Pressure 
Blast. Gives a definite quantity of air without re- 
ference to condition of Cupola. Speed and Power 
less than for any other blower. Will give any 
required pressure at 50 to 100 Revolutions per 
minute. 


SMITH & SAYRE MF'G C0., 


245 BROADWAY, NEW YORK. 
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THE 


Peete Boiler. 


Safety—Economy in Fuel—Low Cost of Maintenance 
Lry Steam without Superheating. 





Correspondence solic ited. Address, 


S S Edgemoor Iron Co, Wilmington, Del. 




















AMERICAN 


WILLIAM SELLERS & C0,, 


PHILADELPHIA, PA. 


Machine Shop & Railway 


QU Ll & 4 BIN DS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Railway Turntables 
and Pivot Bridges, Gifford Injectors, Sellers’ Im- 
provements, New Patterns, Simple, Effective. 


NEW YORK OFFICE, No. 








The Westinghouse Automatic Enis, 


The best evidence of its peculiar merit is the 
fact that our 


SHIPM&ENTS AVERAGE TWO ENGINES PER DAY! 


OVER 600 ENGINES and 16,000 H.P. NOW IN OPERATION! 
OUR PRICES ARE MODERATE. 
Send for Illustrated Circular and Reference List. 


THE WESTINGHOUSE MACHINE CO., 
PITTSBURGH, PA. 
94 Liberty Street, New York. 
14 South Canal Street, Chicago. 
401 Elm Street, Dallas, Texas. 


Branch Offices :< 





Send for circular to 


Largest size has 8 inch Jaw—opening 10 inches, witn 26 
inch Lever. Five smaller sizes, at $” to $27. The omly Par- 
EAGLE ANVIL WORKS, 
TRENTON, N. J 


allel Vise that will stand heavy work. 





Fisher Double cap Leg Vise, 


WARRANTED ° 
Stronger Grip than any other Vise. 
ALWAYS PARALLEL AND CANNOT BE BROKEN 





THE HOLLAND LUBRICATOR VISIBLE DROP, 


Is guaranteed to be 

1. A perfect insurance 
against the cutting of 
Valve-seats,  Cylindr 
and Governor Valves 
of the engine. 
2. It will pay for itself 
Yin 6 month's in saving 
of oil, coal, and packing. 

3. it willinsure more 
speed inthe revolutions 
of the engine, say from 1 
to 2strokes per minute, | 

Manufactured by 


Troy, N.Y. 











thusincreasing the power ofthe engine 
HOLLAND & THOMPSON, 217 River St., 





79 LIBERTY STREET. 
cutting a uniform thread, quick 
adjustable, easily managed yy the 
where. In usein hundreds of ra 1- 
road and other shops. Five sizes 

CUTTERS, cutting to 4 inches diameter. Send 
for circular to 

“OTTO” GAS ENCINE. 

Over! — Cousuming 


BOLT The most efficient and oF ate 
y 

cheapest help. The favorite eve 
H. B. BROWN & CO., Meriden, Conn. 
20 to 70% 






‘ouIgue 19430 Aue UB 


SCHLEICHER, SCHUMM & CO., 


33a & Walnut Sts., Phila. 214 Randolph St., Chicago. 


_ For LAGGING STEAM ENGINE 


CYLINDERS 


Use FIREPROOF and INDESTRUCTIBLE 


MINERAL WOOT. 


Sample and Circular free by mail. 


J.S. MINERAL WOOL CO., 22 Cortland St., N.Y. 














=“ 


ILLS 


L 
WP. Davis None oe : 


THE ALLIGATOR WRENCH 


Teeth cut diagonally, Grips Round Iron or Pipe. 











PaTENTED Aveaust 31, 1875. 





AMERICAN SAW CO., Trenton, N. J 


THE PUSEY & JONES CO. 


WILMINGTON, DEL. 











The Cut shows our No. 44—an excellent Horizontal Pun- 
ching Machine, making a one-inch diameter Hole through 
| one-inch iron, and also useful for punching stay-bolt holes 
|in furnace sheets after the sheets have been fitted. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, She ars, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work gene rally. 











DREDCES 


guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine, 


EXCAVATOR 


has a capacity of 6 cubic yards per minute in gravel, 
ery efticient and durable in the hardest hard-pan, 
Derrick lifts 8 tons, Circulars furnished. 





COMBINATION DREDG E. 








Combined Steam Excavator and Derrick Car. 


OSGOOD DREDGE CoO 


ALBANY, N. ¥- 
RALPH R. OSGOOD, President, 
JAMES 


MACNAUGHTON, "Vice-President, 


A 
JOHN K. HOWE, Secretary and Treasurer, 


MACTIINIST (Jury 19, 1884 


Sole Builders of —:. “SOUTHWARK” 


Hick Speed Finpies, 


The Cambria Iron 
Co., Johnstown, 
. Pa., has just order- 
= edtwoPorter-Allen 
_ Engines of 400 H. 
P. and 500 H. P., 
which will makea 
total of 14 Porter- 
Allen Engines in 
use by that esta- 
blishment. 











18 to 100 H.P. 


430 Washington Avenue, 
PHILADELPHIA. 








Lambertville Iron Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 


Meant Engines 


LAMBERTVILLE, N. J. 





WRIGHT MACHINE CO. 


WORCESTER, MASS., 


Manufacturers of 


STEAM ENGINE GOVERNORS, 


jv 


hi 
all AT A 
: _ ay rm cu du ui 





SKINNER & WOOD 


ERIE PA. 
New York Sales Room, 
45 Dey Stree t. NEW YORK. 
Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 25 to 40 Horse-power to- 
gether with any style of boiler preferred. This 
Engine is fitted with heavy counterbalanced 
Crank and Automatic Stop Governor. 
PORTABLE ENGINES, with Return 
| Flue Boilers, alsoa speci ulty. 
Catalogues and estimates cheerfully given 


Almond Drill Chuck, 


Sold at all Machinists 





















( y ®. BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











T. R. ALMOND, 
84 Pearl St., Brooklyn, ¥.Y 





DRILL. 


Send for cut, des- 


cription, &c., 








H. BICKFORD, BRIDGEPORT BOILER "ER WORKS, 


Cincinnati, 0, LOWE & WATSON, Proprietors, 


PRCKS PRT" DROP PRESS. 


The Lowe Boiler, hich eight years’ use of 
BEECHER all PECK. CONN 


the steam superheating drum style,and sixteen of the 
DROP FORGINGS 8 se 





spects. Gives dry steam. The process for com- 
bustion of the gases isin the construction and set- 
ting. Burns any fuel and gets as much result from 
itas any boiler or setting at no more cost, with 
greater durability. Send for descriptive Circular. 


CURTIS woop WORKING MACHINERY 
Pressure Repuatr| 


Planing Mills, Pattern 
Shops, Furniture and 
For Steam, Water & Air, 
MANUFACTURED BY 


Chair Factories, Car 
Curtis Regulater Cay 


and Agricultural 
51 BEVERLY ST., | 


Lowe Boiler, under all conditions, has proved 
OR STEEL 


to be the most satisfactory boiler known in all re- 
BEECHER & PECK, NEW HAVEN CONK. 




















Works, Carriage and 
, Buggy Shops, and Gen- 
eral Wood Workers. 
Manufactured by 


Boston, = Mass.) THE EGAN C0 
quemeunee ' 
General — &: SUCCESSORS TO 
109 Liberty St., New York.| MAN & 
19 No. 7th St. , Philadelphia. | eens seen 60, 


Nos. 201 to 221 West 
Front St., Cincinnati, 
Ohio, U.S. A. 


86 & 88 Market St., Chicago. | 
49 Holliday St., Baltimore. 
24 Sixth St., Pittsburgh, Pa.) <= 
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THE Buckeye AUTOMATIC ENGINE. THE WATTS, CAMPBELL CO. NEWARK, 


Highest Economy, Dest Regulation, 
Superior Construction. 


These engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds, 
Illustrated Catalogue sent free. 


BUCKEYE ENGINE CO., 
Salem, Ohio, ©, 
GEO. A. BARNARD, Eastern Sales 4 
Agent, 69 Astor House, N.Y. 


D. L. DAVIS, Chicago Sales Agent, 23 S. Canal ‘Ste, Chicago, Ills. 


AUTOMATIC CUT-OFF 


Embodying a New System 
of Regulation. 


THE GOVEBNOR 


Address, 

















IMPROVED 


CORLISS 










WEIGHS the LOAD 
governing ever 9 ENGINE. 
 — a cy 204-210 E. 434 St, 


BALL ENGINE (0., New York, 
ERIE, PA. 


The Korting Exhaust Steam j 


INDUCTION 


CONDENSER. = 


L. SCHUTTE & CO., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump pe 
required, 

Offices and Warerooms: 


12th and Thompson Streets, Phila. Vi 
A, ALLER, 109 Liberty Street, N.Y, 
JARVIS "EN G. 00., 7 Oliver St., Boston, ¥ 


THE NEW ROOT SECTIONAL BOILER 


SAFETY, 
ECONOMY, 
DU RR. ABIL ITY. 


RAPID GENERATION OF DRY STEAM. 


THE BEST in Every Respect for all Steam Purposes. 








QUCILiNn ——— p> 








BARNES’ 


Patent Foot and Steam Power Machinery. complete 


outfits for Actual Work-shop Business. Lathes for Wood 
== or Metal. Circular Saws, Formers, Mortisers, Tenoners, 
etc., etc. cpg gro - snag if desired. Descriptive Cata- 
logtie and Price Lis 


. F. & JOHN BARNES, 1095 Main St., ROCKFORD, ILL. 








Send for Illustrated Catalogue to 


ABENDROTH & ROOT MFG. CO., 
28 Clift St... New York. 
Rochester Office, . . 
Philadelphia  ** - : 
Chicago eo : 
= Baltimore ee . = 


55 Powers Block. 
51 North 7th Street. 
23 South Canal Street. 
59 German Street. 





JEWEL 


yfLue Hows 
CUTTERS, 


With Renewable Cut- 
ters. Eept sharp by 
grinding on end, 


MYERS MFG. co., CHICAGO, iLL. 














MANUFACTURERS OF 


Improved Corliss 
Steam Engines 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 H. P. 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 

Send for Circular. 

BRANCH OFFICE: 


Gor. 5th and Chestnut Sts., 
PHILADELPHIA, PA. 





L STATIONARY ENCINE, 





—— _ 


Hoisting 


A Simple, 


=—JOHN H. HOUGHTON, 


Engine es a Specialty. 


MANUFACTURED BY THE 


LIDGERWOOD M’F’G Co. 


96 LIBERTY ST., NEW YORK. 
Works: BROOKLYN. 

Compact, Thoroughly Well Made, Quick 

Running, SELF-CONTAINED 


STATIONARY ENGINE. 


Specially Adapted for Electric Lighting, &€. 


NEW ENGLAND 
AGENT, 
66 Canal Street, Boston. 


Also, Boilers. 





ENicHionless Jae 


9 TO 30 TONS. 


Safe, Powerful, 
Handy and Cheap. 


G0.A. OGL: CO 
NEWARK, N. J. 
J.A. FAY & CO.,conctts 


BUILDERS OF IMTROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, « 


Surfacing, Moulding, Tenoning, Mor. 
tising, Boring, and Shaping, &c. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawing Machines, Spoke and 
=? Wheel Machinery, Shafting, Pulleys, 
etc. All of the highest standard of 
excellence. 


W. H. DOANE, Pres’t. 









D. L. LYON, Sec’y 











ea “Mfc. Co. 


ERIE, PA. 
Engines from 15 to 400 Horse Power, 
Boilers of Steeland Iron “ 
Supplied to the trade or the User. Send for catalogues, t 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 










__L EVE! JE INDICA Y 

For coiae all eas of 
Machinery and Structures, 
or points separated by long 
distances and obstructions, 
JAS. MACDONALD 


Broapoway, New Yorn 


TER. 


55 


Hewes & Phillips’ 








IRON WORKING MACHINERY. 


NEW MACHINERY. 


13in. x5and6ft. Engine Lathe. Ames. I W k 

20in. x 8,10, 12and 14ft.“ “ ‘i Ton or 35 

24 in. x 14 and 20 ft. oh 3 ie NEWARK, N. J. ; 
42 in. x 20 ft. eis si i 
16 in. x 6, 7,8 10 and 12ft. Bridgeport. 
16, 20 and 24in., any Length. Fifield. 

Isin.x6and7ft. Prentice Bros, 

Slate Sensitive Drills. ; | 
16, 18, 20, 22, 25, 26, 28, 30, 36, 45 in. Prentice Bros. Drills | 
16 in. x 16in. x 42in. Bridgeport. Planer. New. } 
Qin.x 22in.x5ft. Ames eh vis / 


2 in. x 27in.x 6,7 and & ft. 

2 in. x Win. x 6,7 and 8 ft. 

9in. Hewes & Phillips’ Shapers. 

15 in. and 24 in. Hendey Shapers. ‘ 

8,10, 15, 20 and 25 in Gould & Eberhardt Shapers. “ 

One Traveling Head Shaper, 12 in. Stroke, Double 
Table. Vise, Centers and Circular feed. 


No. 2 Lincoln Pattern Milling Machine. Ames. New Manufacturers of 


No. 2Screw Machine, wire feed. Secor. New. r 
37 in. Boring and Turning Mill. Bridgeport. IMPROVED 
SECOND-HAND MACHINERY. CORLISS ENGINE, 
13in x4 ft.Engine Lathe.P.&WTaper. Nearly new ALSO . 
16 in. x 6 ft. and 8 in, Harrington. : 
16in. x6ft. * ‘© Ames, The Allen 
- One 21in. x 10 ft. Engine Lathe. Blaisdell PATENT 
36in x 36in. x 12 ft Planer. Niles. Al 
One 15 in. Shaper, Hendey. 


High Speed Engine, 


Two4 Spindle, No. 2 Drills, P. & W. 
One 2 0 ‘ondensing : 
fae 3 1 Drill, Garvin. Both Condensing and 


One Screw 7M: ichine. Jones & Lamson. Non-Condensing. High 


‘ economic duty and fine 
NEW YORK AGENTS: regulation guaranteed. 
Brown & Sharpe Manufacturing Co. Tubular boilers and ? 


Steam Fittings. 
PLANERS, LATHES, val 
Gear Cutters, Shapers, Slotters, 
Also Hydraulic Oil Pres and Veneer Cutting 
Machinery, Shafting and Gearing. 


E P_BULLARD.14 DEY ST..N_Y. 'scavy pLANERs A SPECIALTY. 


Bradley’s Cushion Hammer, 
National Mchy. Co. Bolt and Nut Mchy. 
Hilles & Jones, Boiler Tools, 


cs, 


Write full particulars of what is wanted. 








New & Second-Hand Machinery, 


NEW. 
10in. x 34 ft. 
Engine Lathes, llin. x 4and 5 ft. 
3in. x 5,6and 8 ft. 
E ngine Lathe, 14 in. x5, 6 and 8 ft. 
16 in. x 6 ft. 
each, Engine Lathes, 16 in. x 6, 7, 
Engine L 


Engine Lathe, 
each, 
eac h, 


8 and 10 ft. 
athe , 18 in, : 8, 8, 10 and 12 ft, 

20 in. , 10, 12, 14 and 16 ft. 

22 in. : 10, 12, 14 and 16 ft. 

24 in., any le ngth of be d to 26 ft. 
26 in. 26 ft. 
28 in. 46 ft. 
- Bo 28 in 28 ft. 
; 30 in 28 ft. 
36 in., 29 ft. 
42 in., 
48 in., 
15in., x 4,6 and 8 ft. Rod fee d only, 
each, Turret Lathes, 13 and 14in. x 14 in. x 6 ft 
Fox Turret Lathe, 16 in. x 6ft. 

Fox Lathe, 15in. x 5ft. WKound Arbor. 

each, Hand Lathes, 10, 12, 15 and 18 in. swing. 
Iron Planer, 18 in. x 18in. x3 ft. 

each, Iron Planers, 20 in. x 20 in. x 4and 5 ft. 
24x 24x 6 ft. 

Iron Planers, 26in. x 26 in. x 7 and 10 ft. 
30 x 30 in. x 10 ft. 

36 in. x 36 in x 10 ft. 

22 30, 34 and 38 in. 


22, 23, 


“i 
“ee “ 


“ “ 


1 
1 
1 ¢ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 “ “ 
1“ 
1 
1 
1 
1 
1 
1 
1 
1 
1 Iron Planer, 
1 each, 
1 Iron Planer, 
1 “ ta) 
1 each, 16, 20, 
Drills. 
each, Nos. 2, 3, 4 and 6 Spindle Gang Drills, 
each, 8, 10, 12, 15, 18 and 24 in. Shapers. 
each, 1, 2.3and 4 Milling Machines. 
No. 2 Milling Machine. Lincoln Pattern. 
New Pattern Milling Machine. Grant & Bogert. 
each, Nos. 2, 4, 5 Wire Feed Screw Machines 
each, Nos. 3 and 7 SpindJe Nut Tapper. 
sjoring and Turning Mill, each 50 and 72 in 
Gray’s Screw Machine, to take all sizes to 1 in. 
32 in. Gear Cutter. 
Graut & Bogert Cutter Grinder. 
12 in. x Win. Cylinder Horizontal Engine. 
SECOND-HAND. 
oe 15in. x 6ft. Chelsea Machine Co. 
As 24in.x8ft. Fair order, with taper 
e4in. x 19 ft. {attachment. 
14 in. x8 ft., Blaisdell. 
Plane r, 27 in. x 27 1n. x 5 ft. 
87 x 37x 9 [t. 
50 in. x 50 in. x 17 ft. 
Lincoln Pattern No. 2 Millers 
Bolt Cutter, to take sizes to 1 inch, 
Horizontal Boring Machine, 36 in. swing, will take 


25, 28, : 


Upright 


meh ph eh fk fh ehhh fh fh th 


Lathe, 


1 Planer, 44x 44 x8ft. 
1 Planer, 24 x 24x 7 ft. 
1 Crank Planer. 
19 in. Shaper. 


feck fe, pet fem ih fh hh teh 


6 1t. between centers. 
1 30in. Plain Upright Drill. 
1 Bement Slotter, 12in. stroke. 135in.Gear Cutter. 


All Kinds Machinist’s Tools and Supplies 


NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS 
AND FOR THE NEW POLISHED SHAFTING. 


H. PRENTISS & CO., 42 Dey St., N.Y. 


VAN DYRE With TUBE BOILER, 


Cheapest and 
best. boiler in 
market. 


Safety, 
Ke onomy, 
Durability. 


VAN DYKE 
MFG. CO., 

> 60 Greenpeintave. 

BROOKLYN, N.Y. 


“a2 Qae SA.1i.ade.” 


The following second hand Machine Tools, 
all in good order, and ready for immediate 
delivery: 














One Engine Lathe . 60” ’6 ‘,triple geared. Pond. 
One ¥e 12’ aid, Niles 
Tool Works. 
Two: 3S8S’'x15' 6 and 17/6” bed. Pond. 
Two 307x115 and 1S’ 6” bh 
mee. |S sche 287x106 and 17 6” 
ne 26x12’ bed. Niles Tool Sint 
Two £6 24/x10/ and 12’ bed. Pond. 
Four ** 207° x6'S8’/10 and 12/6” * 6 
One 18’’x9’ bad se 
Three ** 16x78’ 10’ bed. Bridgeport 
Mach. Tool Works. 


One Hand 16'x6' 
One Planer, 24/ x24/’x8’ 
One 36 x86"x 10. 


Pond, 
ry 


For further particulars, prices, &c., write to 


S.S. HEPWORTH & CO., 


** Glenwood Station,» YONKERS, N, Y. 
N. Y. Office, 35 BROADWAY, Rooms 102 and 103. 









a 


{PORTABLE FORGES. 


Send for Catalogue to 


EMPIRE PORTABLE FORGE C0., 


COHOES, N. Y. 


THE BABCOCK & WILCOX CO., 


WATER TUBE STEAM BOILERS. 
30 Cortlandt Street, New Yor 
107 Hope St,, Glomere, ootland. 
BRANCH OFFICES: 
Poston : 50 Oliver Street. 
PHILAD’A :32N. Sth Street. 
PITTSBURGH: $ 4th Ave. 
CHICAGO: 6458. Canal St. 
CINCINNATI: 64 W. 3rd Bt. 
NEW ORL, EANS: 
i4 Carondelet Street, 
SAN FR ANCISCO; 
Hl Mission Street. 
HAV ANA: 50 San Ignacio. 
Send to nearest office forcircular 


SECOND-HAND MACHINERY. 


We have the 
for sale, viz: 














following second-hand Machinery 


One Engine Lathe, 76 in. swing screw cutting, 40 
ft. bed, triple geared, compound rest. 

One Engine Lathe; 20 ft. bed, 42 in. swing. 

One Iron Planer, to plane 12 feet long, 36 in 


x 321n., in fair condition. 
One Iron Planer, to plane 8 ft. long, 30x30 in. 
One Iron Planer, to plane7 ft. long, 30x30 in, 
One Iron Planer, to plane 6 feet x28x28 inch 


One Iron Planer, to plane 8 feet x27x27 inch 
Two Profiling Machines. 


One 36 in. Car Wheel Borer, very good order. 

One Engine Lathe, 12 foot bed 30 inch swing. 

One Slotting Machine, 12 in. stroke, slots to th 
center of 46 in. Adjustable table and universal 
feed motion. 

One Car Axle Lathe, Fitchburg Machine Co. 
Send for List of Machinery. 

The George Place Machinery Co.. 
121 CHAMBERS & 1038 READE STS., NEW YORK 
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AMERICAN MACHINIS?® 


BROWN & SHARPE MF’ CG. CO., 
Manufacturers of Machinery and Tools, 


PROVIDENCH, R.- 


SIZES AND PRICES OF SURFACE 
9 in. 
9 in. 
10 in. 
10 in. 


44 in. x 6in. $5.00 
x Gin. 6.00 
11.00 
18.00 


§ in. 
X 12 in. 
6} in. x 18 in. 


6 in. 


x 9 in.$12.00 
x 14in. 19.00 
x15in. 25.00 
x 30 in. 45.00 


12 in. 
12 in. 
14 in. 
14 in. 


x 12 in. $22.00 
x 18 in. 33.00 
x 14in. 30.00 
x18in. 37.00 





i 


PLATES. 
16 in. 
18 in. 
18 in. 
24 in. 


x 16 in. $40.00 
x 18in. 48.00 
x 36 in. 98.00 
x 24in. 88.00 














> SLONTING MACHINES 


9 in., 13 in. and 18 in. Stroke. 
RAM GUIDE ADJUSTABLE VERTICALLY. 


Feeds always take place at — end of 


New 


stroke—never during cut. 


VERY HEAVY & POWERFUL. 





PHILADELPHIA, 22 South Sixth Street. 
CHICAGO, 153 LAKE STREET 


NILES TOOL WORKS 


HAMILTON, OHIO. 


Patterns, 
















































NEW YORK, 





62 READE ST. 
General Crane Catalogues 


OVERHEAD TRAM-RAILS. 





BOSTON, 
224 FRANKLIN sr. | 


OVERHEAD TRAM-RAILS 


| iu hs gd — PULLEY BLOCKS, 


ANY CAPACITY. 


The Weston Pulley Block is pore 
traveler or trolley which runs free 


PHILADELPHIA, 


15 N. 


SIXTH ST, 


on Application, 


1 flange of the track. The tracks by means of curves 
and switches can reach any desired points. 
Plans and estimates furnished on application. 


SOLE MAKERS, 


Et Tn OE TE 


STAMFORD, CONN. 


| CHICAGO, 






ended from a 
y on the lower 

















64 LAKE ST, 













G. A. GRAY, Jr.& CO,, 


42 E. Eighth Street, Cincinnati, 0., 
MANUFACTURERS OF 
30 in. x 80 in. PLANERS. 
24 in. x 24 in. PLANERS. 
—- 26in. SWING LATHES. 
19 in. SWING LATHES. 









97 to 113 
N.J.R. RR. 
Avenue, 










PATENT SHAPERS, 


EBERHARDT 





Quick Adjustable Stroke. 
Can be changed while in motion, 





Machinists’ Tools 


INCLUDING 


MILLING MACHINES, 


Drill 
- Hand 





Presses, 


Lathes, 


Send for 
Catalogue, 


EGOULDg |E-E.GARVIN & CO,, 


139 & 141 Centre St., New York, 


MANUFACTURERS OF 


etuEMM EMM MATH AH 


&e. 









Wood Planer. 
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THE PRATT & WHITNEY CO. 


FIARTEORD, CONN. 


MANUFACTURERS OF 


Machinists’ Tools, 


FORGING and FINISHING MACHINERY 


Of the Finest Description, including 


: FIXTURES, MILLS, SMALL TOOLS & GAUGES 
For Manufacturers ef Guns, sewing Machines, and other articles of similar nature requiring interchangeability of parts. 


THE BILLINCS &SPENCER CO, 27 


“=~ Danes = 


Finished Screw Clamp, Die and Common 
Plates and Dies, Lathe Dogs, 


Genuine Packer Combination Pliers, 
Ratchet Drills, Beach’s Patent 


mii r euble Action Thread - Cutting Tools, 
Ratchet Drills, Tap Barwick Pipe 
Wrenches, 


and Reamer Wrenches, 


WARNER & gh 


























Machinists? Clamps, 


{i} CLEVELAND, 
OHi0. 





David W, Pond, 
WORCESTER, MASS. 


to 


| > : 


GLOBES VALVE CHUCE. 


Successors 


Pond Machine Tool Co, 
New Designs, Quick Delivery Great Variety 





Brass WoRKING MAaAcuHINERY. 
ILLUSTRATED CATALOGUE ON APPLICATION. 





3 
: 






9 
INE LATHES 
g. Cuts, 
nished on a 
U. Ss. Ae 


Engine Lathes, Planers, Drills, &c. 





ices fur: 


n. Lowell, Mass., 


aphs and Pri 


Manufacturer of ENG 
fio 


>= from 16 to 48in. swin 





GEO. W. FIFIELD 








PUNCHING PReSess, 


Dies and 


J. M. ALLEN, Present. 
W. B. FRANKLIN, Vics-Preswent. 
J. B. Poros, Szorerary. 


other Tools 


for the manu- 45 
facture of all § 
kinds of . 


SHEET METAL 
coops, 


HAMMERS ) 1008, 


Stiles & Parker Press Co,, ™iiletorn» 














GEAR WHEELS AND GEAR CUTTING. 
GEO. B. GRANT, 














BRANCH FACTORY AND OFFICE, 69 DUANE STREET, N.y. LUist Free. C0 Doventy Biveot, Posten. 
THE BUFFALO STE EL FOUNDRY, x.y.” 
ms We 


ORDERS AND CORRESPONDENCE 


PRATT & ae Lacorceeens, 
SOLICITED. 


Proprietors. 








Gg . evolving ucks, Hand % % 
Speed Lathes with dove tail set over, and a full ‘ty 
line of Brass Finishers’ Machinery. d 


7" vvv AbOnen MANUFACTURER 
J.M.CARPENTER Bee iiililitiltiitiiil 


TAPS & DIES. 





PAWTUCKET.R.I. 














